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The process is more important 
than the press 


Verson engineered progressive die tool-up 
produces two sizes of electrical enclosures 
and covers for Federal Pacific Electric Co. 


The most important fact about a press is what it 
can be made to do. Verson makes this 1000 ton 
eccentric press produce two sizes of electrical en- 
closures and covers with the same tooling at 20 
strokes per minute. Ask to have a Verson engineer 
go over your requirements with you. He'll show 
you the difference between a process and just a press. 














KING-SIZE BORE-MATICS 


Two Heald Model S Bore-Matics 
installed in diesel engine plant 
for rough and finish boring cast 
iron cylinder liners. Unit in fore 
ground performs the roughing 
Operation, with capacity of up 
to 44” of stock removal on four 
parts at a time, followed by fin- 
ish boring on identical machine 
at the right 














rough and finish bore diesel cylinder liners FOUR AT A TIME 


 igeedagies ry roughing and precision finish boring 
* are the dual functions of the two Heald Model S 
Bore-Matics shown above. Installed in a large diesel 
engine plant, these huge, 40,000-pound machines are 
identical except for tooling — each handling four large 
cast iron cylinder liners at a time. 
One machine, used for the roughing operation, is 
capable of removing a full quarter inch of stock — the 
other is used for finish boring to close tolerances for 
size and concentricity. Each four-station machine is 





equipped with a hydraulic clamping fixture and oper- 
ates on a fully automatic push-button-controlled cycle. 
Total cycle time is 266 seconds on the roughing opera- 
tion, with a net production of approximately 40 parts 
per hour. 

These big vertical Bore-Matics are further evidence 
of Heald’s ability to handle all phases of a machining 
operation from rough casting to finished part on any 
size work. 
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requires the selection of the proper Thread Cutting Tool for the job to be done, and 
is the essence of LANDIS design. To ensure that you may use the most efficient thread- 
ing tool, LANDIS manufactures the world’s largest selection of Thread Cutting Tools 
... both internal and external. 


utting tools 


...inarange of !4”—914,” for thread- 
ing machines, turret lathes, screw HE HEADS reversing spindle machines, bar automatics, 
Heat-Treated types for economy, wide range coverage, quick set-up changes and over- 
size capacity. Hardened and Ground types for work on which extrene accuracy and 
maximum production are of prime importance. Solid Adjustable types for high pra- 
duction threading on reversing spindle machines, 











TAPS .-.ina range of 114”—24”. Collapsible Taps for producing 
parallel threads, Receding Chaser Collapsible Taps for tapered threads. Both have wide 
diametrical range through use of detachable heads. Non-Collapsing Solid Adjustable 
types for high production tapping on reversible spindle machines. Special Taps are 


available. 
CGHASERS ..-all Landis Die Heads use Landis Tangen- 


tial Chasers featuring: interchangeability, natural cutting clearance, permanent throat, 
useable for most of their length, right- and left-hand threads with the same chasers, and 
changeable rake and lead angles. Landis Tap Chasers, manufactured with the same 
consistency of quality and experience as the Tangential Chaser, are “tailor-made” to suit 
the application to produce a high degree of thread finish and the maximum number 
of pieces between grinds. 


The constant research for better threading methods which has brought to LANDIS 
leadership in its field today plays an even more important part in our activities. We 
offer all manufacturers our over 50 years experience in all phases of Threading. If you 
need help involving threads, whether design or production, or if you feel that your pre- 
sent threading methods should be improved, send us your specifications, or our repre- 
sentative will call at your convenience on request. 


LANDIS Machine COMPANY Freie ore. 


THE WORLD'S LARGEST MANUFACTURER OF THREADING EQUIPMENT 
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36-Type Gear Shaper with special work-holding fixture. 


THE 
PRECISION 
LINE 





120° Gear Shaper cutting light tank turret gear. | 
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as EASILY as Externals 








4GS Gear Shaper with full-automatic operation. 7A-Type Gear Shaper with fast-action diaphragm chuck. 


Not only internal gears, but splines, clutches and an almost unlimited 
variety of other internal shapes can be produced on versatile 

Fellows Gear Shapers just as simply, rapidly and economically as 
external shapes. In many cases, the same Gear Shaper cutter can be used 
to cut both internal gears and their mating pinions. 


Set-ups and change-overs are simple and fast on any Gear Shaper 

from the 3-Inch Fine-Pitch to the 120-Inch. Rigid construction makes it possible 
to hold close tolerances at high production rates. On some models, full or 
semi-automatic operation is available whenever the size and shape of 

the work and the production requirements make it practical. 


Your Fellows Representative can give you full information about the 
production benefits of Fellows gear shapers, shaving machines, 
grinding machines, inspection instruments, or cutting tools. Just contact 
the nearest Fellows office. 


THE FELLOWS GEAR SHAPER COMPANY 
78 River Street, Springfield, Vermont 
Branch Offices: 1048 North Woodward Ave., Royal Oak, Mich. 
150 West Pleasant Ave., Maywood, N. J. 
5835 West North Avenue, Chicago 39 
6214 West Manchester Ave., Los Angeles 45 


Gear Production Equipment 
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FOR [OP METAL CUTTING 








CINCINNATI GIVES YOU A CHOICE OF 


BUILDERS OF FINE MACHINE TOOLS: 


THE 


To get the most out of your machine tools, you should operate them all day, 
every day, at a consistently high rate. And essential to this high efficiency is a 
strong secondary line of production, such as CINCINNATI Cutter and Tool 
Grinders. Here you have a choice of five machines designed to grind just about 
every cutter in your shop . . . including all types of milling and die sinking 
cutters, reamers, hobs and taps. CINCINNATIS do the job quickly and accurately, 
restore cutters to their most effective cutting trim. 


For complete information concerning the maintenance of expendable tools, 
talk to our Cutter Grinder Specialists, or write for catalogs. 


CONTOUR offers big savings for shops having a 
volume of form milling operations. It grinds form 
milling cutters (illustrated) on the periphery of 
the teeth to a definite cutting clearance chosen mill being ground above. Timesaving fea- 
for the work material. Contour ground cutters tures include anti-friction table slide; ec- 
produce a greatly superior finish at a higher centric wheelhead swivel mounting; reversible 
feed rate. Catalog No. M-1918-1. motor built into wheelhead; three-way con- 
trols. Capacity: 8” swing over table, 15” 
between centers. Catalog No. M-1852-3. 


No. 1—Companion machine to the larger 
No. 2, perfect for shops using only small- to 
medium-sized cutters such as the small face 


KNEE TYPE AND BED TYPE MILLING MACHINES » 


DIE SINKING MACHINES 
CINCINNATI MILLING MACHINE CO., 


a ene. fe eon ee) 
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EFFICIENCY... 


CUTTER AND 
TOOL GRINDERS 


MONOSET sharpens, repairs and makes 
small cutters, including countersinks, those 
required for die sinking (illustrated), and 
other unusual shapes. Because of its uni- 
versal construction, most jobs can be com- 
pleted in one chucking. Built-in spiral lead 
mechanism generates infinitely variable 
helices, right- or left-hand, 1!3/)4” min. 
lead. Catalog No. M-1591-4. 


PROJECTO-FORM—For grinding small, 
accurate profile shapes on flat form cutters, 
lamination die parts and similar components. 
This machine combines grinding with an op- 
tical comparator unit. Work profile is enlarged 
20 (or 40) times size on ground glass viewing 
screen directly in front of operator, as shown 
in the illustration above. Master drawings are 

No. 2 with Face Mill Attachment here grinds a heavy 18” diameter meng te naa ey ee ee 
face mill. The No. 2 is designed to handle the majority of cutters used : . 

in metalworking shops ... milling cutters, reamers, hobs, taps, planer 

tools. Other attachments include Radius Grinding; Indexing for Work- 

head; Dust Exhaust; Spring Chucks and Collets. Capacity: 10” swing 

over table, 27” between centers. Catalog No. M-1914-4, 


CUTTER AND TOOL GRINDERS © ELECTRICAL DISCHARGE MACHINES IN INNA 


MILLING MACHINE DIVISION 
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feed 


automatically cancels all 
variables affecting work size 


MICROFEED is the most notable advance in precision grinding 
accuracy in years. New Landis grinders with MICROFEED will 
produce parts to extremely close tolerances regardless of 
machine temperature variations, wheel wear, wheel 


pressure changes and work variations. 


Precision to your tolerances on a production basis 
is assured, automatically. 


NG 
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LANDIS 


precision grinders 


LANDIS TOOL COMPANY / WAYNESBORO, PENNSYLVANIA 





Swingline +101 
Staple Gun 
The Tool of a 

1000 Uses. 
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FRONT and BACK | a 
views of #101 Staple rats 
Gun base. Ete 


mw Swingline, Incorporated, represents another a 
example of the reliance successful manufacturers 
place upon U. S. Press Room Equipment. 


In the manufacture of their ‘“‘Swingline No. 101 
Staple Gun"’ Swingline utilizes the U. S. team of 
“Cradle to Straightener to Slide Feed’’ — 

a perfectly matched combination. 


Swingline, in the production of their 101 Staple Gun, 
fabricates the 101 base from .062” coil stock, 
1.468” wide. Stock is unwound from a model 
ACC-1-9C U. S. Multi-Roll Cradle. From the Cradle, 
stock leads into a model SS-27 U. S. Plain Stock 
Straightener which removes coil set. The stock is 
drawn through the Plain Straightener by a model 
SF-68A U. S. Slide Feed and accurately fed 

to the press with a feed stroke of 534”, at a rate up 
to 4000 per hour. This particular U. S. Slide Feed 
has a maximum stock width capacity of 

6” and a maximum feed length adjustable up to 8”. 


As it has for Swingline and many other manufacturers, 

U. S. Press Room Equipment can help you to 

produce a fine product, economically. If yours is a 

press room production operation, get the complete J 
story about U. S. Press Room Equipment by 

sending for Bulletin No. 85M. 


ial 
MULTI-SLIDE U.S. L COMPANY. ING, Ampere (East Orange) NEW JERSEY 
Wj ry) U. S. Multi-Slides Multi-Millers® © U. $. Automatic Press Room Equipment « U. S. Die Sets and Accessories 
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MANUFACTURERS OF: 


VAN NORMAN 


SPRINGFIELD 7, MASSACHUSETTS 


w | 
nes | Stondard Cylinarical 
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Van Norman 746 
VERSI-MATIC 


Here it is — the newest thing in production millers — just 
the machine to cut or shape all of the new, tough super alloys 
while still maintaining exacting tolerances. And the 746 retains 
all the famous Van Norman quality features including the ex- 
clusive Van Norman 4-way cutterhead. 

Examine closely the detailed specs of this newest Van 
Norman production miller. Then contact your nearest Van 
Norman dealer or write directly to Springfield. 

We'll be glad to show you how the 746 Versi-Matic can fit 
into your production line. 


e Designed and built for 
modern production 



















e Engineered for numerical 
control 






e Offers maximum rigidity — 
accuracy — versatility — 
range — horsepower 









e An 18-ton precision-built 
bed-type miller 


e Also available without saddle 














SEICATONS 2S 
746 with A.LA.* 796 without 


Saddle Med. Saddle 
Size 



















TABLE SIZE Length 96" 94" 108” also 130” 
Width 24" 20" 30” 
T-Slots (3) 1,6” 1%_" 1H," 


POWER FEED TRAVEL Longitudinal 50” 50” 72” also 108” 
Transverse (Saddle) 14" 14" _ 
Transverse (Ram) 44" _ 44" 

Vertical 35° 20” 48” 


CLEARANCE MAX Spindle to Table (Horiz.) 33° 20” 48” 
Spindle to Table (Vert.) 22" _ 35” 
Cutter Dia. 16" 16” 


POWER FEEDS IPM Longitudinal (Table) %-90 %-90 
Transverse (Saddie) %-90 %-90 %-90 


































Transverse (Ram) Y6-45 ~ He-45 

Vertical %e-45 Y6-45 %e-45 

No. Steps Inf. 32 Inf. 

Rapid Traverse (Table & Saddle) 150 150 150 (table only) 

Rapid Traverse (Vert. & Ram) 75 - 75 
SPINDLE Horsepower 25 50 25 50 25 50 

R.P.M. 15-1500 15-1500 15-1500 

No. Steps 18 16 18 

Head Swivels 120° ~ 120° 

(30° by vert.) (30° by vert.) 

Taper ASA 50 ASA 50 ASA 50 

Flange ASA 60 ASA 60 ASA 60 
WEIGHT Net approximately 37,000 Ibs. 41,000 Ibs. 


*Aircraft Industries Association NAS-909 Specifications. 


Don't wait... for extra profit install a Van Norman machine 


MACHINE company KYW" =: 


purchase plans ... Outright sale... 
A DIVISION OF VAN NORMAN INDUSTRIES, INCORPORATED 





Purchase on conditional sales contract 
up to five years... Pay as you 
depreciate up to 10 years. 
Conditional Sales Contracts 

not available to Export..- 
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Five cuts with only two machine settings are accomplished with 
simple multiple tooling and the four-way feeding motion of the cross sliding 
hexagon turret. (In this station only the “in-and-out” cross feeds are used.) 
Note the unique tool block adapters mounted on the hex turret. They permit 
“pre-set” cutter blocks to be quickly and accurately positioned—allow a wide 
range of similar parts to be machined in small lots with a minimum of setup 
time—and provide a high degree of interchangeability between setups on the 
same machine or from one machine to another. General use of “throw- 
away tips” keeps downtime for cutter replacement to a minimum. 

At left: Schematic diagram of above operation shows multiple cutter 
block tool layout, turret positioning and feed direction, and holding method 
for the turbine housing. 











Oxnthis Wanner & Swosey, 
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FOUR-WAY FEEDING MOTION 


of Cross Sliding Hexagon Turret 


@ PERMITS SIMPLER MULTIPLE TOOLING—GREATER FLEXIBILITY 
@ REDUCES BOTH MACHINE HANDLING AND CUTTING TIME 


Machine handling operations were cut in half—from 14 to only 7— 
in the production of these complex 26/2” diameter turbine housings. 
In addition, the efficient utilization of the simpler “multiple-cut” 
turret tooling by the versatile four-way feeding motion of the cross 
sliding hexagon turret made significant reductions in cutting time. 
As a result, floor-to-floor time was reduced 28%—from 41.7 to 
30.0 minutes. This work was formerly run on vertical and “fixed- 

@ This cast iron turbine housing center” turret lathes. 
sar oredabdboonege —— Handled in 100-piece lots on their two new Warner & Swasey 
tant component of a newly 4-A Saddle Type Turret Lathes, bore tolerances of .002-inch total 


designed torque converter are easily held along with concentricities of .005-inch T.1.R. 

: y 

mse hank +a Note these cost-cutting advantages of the cross sliding hexagon 
tu Ss Cc 


tues tracters turret attachment: 


1. Simpler, less expensive tooling accomplishes special purpose tool 
results on complex parts. 


2. Provides the reach necessary for turning, multiple facing and 
boring a full range of large diameters, including deep bores, back 
faces, recesses and tapers. 


3. Lower setup time—hence small lots are practical. 


4. Versatility—can be inexpensively tooled for either volume or small- 
lot production of large, complex parts. It’s also readily adaptable 
as a fixed-center machine for handling routine turret lathe work. 


Your Warner & Swasey Field Engineer will gladly present the 
complete story of how versatile cross sliding hexagon turret 
equipped Saddle Type Turret Lathes can handle 
your more complex turning jobs—faster and more 
economically. Call him today. 





WARNER 
SWASEY 


Cleveland 


PREC 
VOU CAN PRODUCE IT BETTER, FASTER, FOR LESS...WITH A WARNER & SWASEY MAC 


SINCE 1880 


HINERY 
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Two-bank com- 
pressor for several 
4 cylinder models. 


w Volume 
Production 


PRODUCT MIX 
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Three- bank com- 
pressor for several 
6 cylinder models. 





ee ee 


Four-bank com- 
pressor for 8 and 
12 cylinder:models. 











Featuring a high degree of precision, process- 
ing versatility and machine flexibility, these 
two new Cross machines process a complete 
product mix of 4, 6, 8 and 12-cylinder hermetic 
compressor housings in lots of 50 each. The 
two-way boring and facing machine rough and 
precision finishes crankshaft bores, thrust faces 
and the motor mounting face. The two-station 
shuttle-type machine rough and finishes all 
bank faces and cylinder bores. 

Both machines provide completely automatic 
operations including part indexing and shuttle; 
incorporate automatic lubrication including 
new methods of lubricating cross facing heads 
automatically; and both provide optimum 
flexibility for handling future part design 
changes including major dimensional varia- 
tions in the number, diameter and location of 
cylinder bores. 

Both the two-way and shuttle machine com- 
bine rugged dependability for heavy stock 








removal in roughing with a high degree of 
accuracy for precision finishing. Critical tol- 
erances are held closely; bar.« and thrust faces 
relative to cylinder bores are held square with- 
in .001”; main bore and cylinder bore diam- 
eters concentric within .001”; motor mount- 
ing face and crank bore thrust faces held 
parallel within .001”. 

The two-way and shuttle machines are 
smaller and far less costly than a group of 
standard machines that would be required to 
perform identical operations without auto- 
mated features and advantages. 

Both machines incorporate standard Cross 
“Building Blocks” including wing bases and 
feed units. All standard and special parts are 
completely interchangeable for easy servicing. 

For details on these—and other automated 
Cross machines for profitable, low volume pro- 
duction, write, wire or phone: 


Established 1898 


THE 





co 


PARK GROVE STATION «¢ DETROIT 5 


MICHIGAN 

















backbone 


















GRAY 


Gray unit head planer type millers dominate the field of heavy 
duty milling.. This 96” x 96” x 26 monster can simultaneously 
deliver over seventy-five horsepower to each of its four cutters. A 


total of over 300 horsepower cuts a big job down to size in a hurry. 





A simple ever present pendant control encourages maximum 
efficiency right up to the closing bell. No longer is the operator a 
workman--he’s a pilot. 

All this, plus mirror smooth surfaces milled to precise toler- 


ances, maintain the Gray reputation for top quality the world over. 


The G. A. GRAY Co., Cincinnati, Ohio 











PORTA-CHECK® 


A transistorized portable comparator 
for fast accurate measurement in both 
“tenths” and “thousandths” scales. 


MODEL AG AIR GAUGE 


For checking diameters, dimensions, 
roundness, etc. 


200 SERIES 
MICROMETER 
DIAL 
INDICATOR 


One of four sizes. 
Made to AGD 
specifications. 


NO. 2 DIAL 


COMPARATOR 
For desk, bench or 
at-the-machine in- 
spection of small 
parts. 


20 For more data, circle this page number on 


AMES 


Masters of Measurement... 


For more than half a century, Ames measuring 
instruments have been regarded as the finest made. 
Today the constantly growing line of Ames indica- 
tors, gauges, micrometers and comparators includes 
such amazingly accurate instruments as the new 
Ames “PORTA-CHECK”, an electronic comparator 
which gives accurate readings in millionths of an 
inch; and the new Model AG air gauge— 
also accurate to millionths of an inch. Wherever 
precision is really important ... you'll find 
Ames “masters of measurement” on the job. 


Representatives in Principal Cities 


@ aBVAMES CO 


27 Ames Street, Waltham 54, Mass. 
Canadian Office — B. C. Ames Co., 45 Oriole Parkway, Toronto 
MANUFACTURERS OF MICROMETER DIAL INDICATORS AND GAUGES 





ANGLE CHECK® 
For precise checking of all types 
of angular parts. 
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Disc grinder finishes two parallel surfaces 
‘In one operation 
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; Gardner 2H30 precision double spindle grinder 
, with feed thru fixturing 


Feed thru double dise grinding 


Typical parts:.......... bearing races, covers, 
plates, runner bars 

2000 to 6000 parts per hour 

010” to .020” 


....,0001”" to .0007" 
0008" to .0O1” 


GARDNER 


precision disc grinders 
BELOIT, WIisCcCown Baa 





WHICH OF THESE 
BELONGS IN 


NEW, GREATER CAPACITIES IN THE LATEST “R-P-Msters” 
— Pioneers in variable speed drilling machines, “Buffalo” ‘“R-P-Mster” 
drills (left) are newly redesigned to bring you greater capacities. And, 
prices have been revised to bring you a pleasant surprise! This is the 
machine for high-speed, accurate production drilling, providing infinite 
spindle speed changes between 75 and 1300 RPM in the No. 3A Model 
with 2” capacity. The new, higher capacity “R-P-Msters” have the same 
streamlined design, rugged and massive construction and the smoothest 
operation ever built into a drilling machine. Get the complete facts on 
the new “Buffalo” “R-P-Mster” Drills. Use convenient coupon. 


MULTIPLE OPERATIONS SPEEDED BY HEAVY- 
DUTY DRILL. Powerful and rigidly-built, the “Buffalo” No. 
18 Drill is designed to help operators turn out better, faster 
work. Operation is simple; adjustments are easy. Choose from 
19 models to suit your drilling needs exactly — single spindle 
bench or floor models and multiple units up to six spindles. 
Minimum deflection is the result of 6-spline alloy steel spindles 
which turn smoothly on precision ball bearings. Select the 
models best fitted to your needs — use handy coupon. 


A “STAND-OUT BUY” FOR GENERAL SHOP 
WORK. The “Buffalo” No. 16 Drill offers you more quality 
ee . | features than any machine in its price range: 4 rates of power 
feed — 5-speed V-belt drive — hardened tool steel clutch 
members. These features are bound to lower your production 
costs — through faster and easier drilling, longest useful tool 
life and peak accuracy. Available in bench, floor or pedestal 
types, and in multiple units up to six spindles. For complete 
information on the “Buffalo” No. 16, mail coupon. 


“Buffalo” 
No. 18 Drill 


BUFFALO FORGE 


440 Broadway 


Canadian Blower & Forge Co., Ltd., 


DRILLING PUNCHING 
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"BUFFALO’ DRILLS 


YOUR PLANT ? 


NEW FEATURES MAKE A FINE DRILL 
BETTER. Reports from users of the new “Buffalo” 
No. 15 Drill are beginning to come in to us. Owners, 
shop foremen, operators are all enthusiastic. They 
like the many design improvements which result in 
easier, faster operation, flexibility and a minimum 
of maintenance. Although unusually sensitive, the 
No. 15 is ruggedly built for full capacity operation 
without wear or strain. The new line includes 
bench, floor and pedestal models from 1 to 6 
spindles. For complete data on the “Buffalo” No. 
15 Drill, check and mail handy coupon, 





“Buffalo” No. 16 Drill 


COMPANY 


Buffalo, N. Y. 


Kitchener, Ont. 


MACHINERY, August, 1959 


“Buffalo” No. 15 Drill 
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“Buffalo” No. 22 Drill 


HIGH PRODUCTION, COMPLEX DRILLING 
OPERATIONS PERFORMED FASTER—With 
batteries of multiple-spindle “Buffalo” No. 22 Drills 
(above). The operator of each bank can handle 2 to 4 
setups with no stopping for adjustments. These husky, 
96-inch high machines operate as easily as smaller 
sensitive drills, yet have a capacity up to 1144” in mild 
steel. No wonder operators are enthusiastic — each 
spindle has both power and sensitive feed; all con- 
trols are within easy reach. “Buffalo” No. 22 Drilling 
Machines can add more profitability to your shop 
operations. Check and send coupon to find out how! 





BUFFALO FORGE COMPANY 
440 Broadway e Buffalo, N. Y. 


Please send me additional information on the following “Buffalo” 
Drilling Machines: 


[] Mo. 22 [_] “R-P-Mster” 
[] Mo. 18 [_] Mo. 16 [] Mo. 15 
NAME TITLE 
FIRM 
UPTIINEEY . \s13 seckicuinbudeeocrsckeessiiasteysoihede abebecanniedibhaniniieiatinndaiedeatesaaadaaaemaaa aie 
GOP sa cbiice vcureosecenegbeetundoiepensta taeda dgaantanaliten STATE 
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GEAR-O-MATION 
Division of Michigan Tool Company 
7171 E. McNichols Rd., Detroit 12, Mich. 


Yes! | want to see the time- and money- 
saving ideas in your new “Idea File.” 
Have your field engineer show it to 
me soon! 


| Company 





i Street__ 
| City. 
Mn es ee ae ee ee ee 
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Why Waste Floor Space? 


Often a Gear-O-Mation ‘overhead’ de- 
mand storage unit can provide all the 
in-process storage and demand feeding 
you need. Can be used between widely 
separated operations. Tracks of unit 
are self-cleaning to avoid maintenance 
up under the ceiling. 


Want to see Gear-O-Mation’s “Idea 
File’? Every Gear-O-Mation field 
engineer has one. Drop us a line and 
we'll tell the one handiest to your 
company. 


Two Cost Less Than One 
Simple twin air cylinders, working 
alternately can release parts for de- 
mand feed at a lower cost, frequently, 
than a single cylinder with a rocker 





arm. The arrangement is also more 
positive and can give faster ‘in’ and 
slower ‘out’ movement to prevent parts 
jamming or accidental escape. 


The Old Town Pump 


Many practical automation ideas come 
from old principles. Example: Use of 
the old town water pump to elevate 
parts on demand. Instead of bringing 
up water, a cage instead of a plunger 
brings up a part. The cage opens the 
gates. Elevation is by asimple piston rod. 


When it comes to actuating devices 
—electrical, mechanical, hydraulic 
or pneumatic—it is Gear-O-Mation’s 
policy to use only proven equipment, 
thus lessening chances of service 
interruptions and making sure reli- 
ability is not sacrificed. 


“Freeway” Interchange for Parts 


If you have the need to switch parts on 
demand from, say, either of TWO ‘in- 
bound’ to either of two ‘outbound’ 
tracks, Gear-O-Mation has a simple 
way of doing it with air operated gate. 
Particularly useful where you are feed- 
ing two machines from two others. 


For more data, circle this page number on inquiry card 





Flip-Flop Press Feeder 
An oscillating arm with built-in hy- 
draulic clamp can pick up a part from 
the loading chute, load it into a press, 
reverse it, remove it and place it on the 
unloading chute or conveyor. 


A basic principle at Gear-O-Mation 
is to look always for the simplest 
answer to any problem of handling 
of parts in process. Usually they find 
it, too. Nine times out of ten, the 
simplest way is usually the most 
practical. 


2-Strand Chain Does Whole Job 


Rotating continuously in a_ vertical 
plane, a 2-strand chain with A, B and 
C pockets receives parts, feeds them 
into machine ‘A’ for operation ‘A’, 
takes them back, feeds them into 
machine ‘B’, gets them back again, 
feeds them into machine ‘C’. Exit 
chutes into machines serve as loading 
magazines. 


Automating for Worker Safety 


Positioning of small parts in relation 
to large ones in welding or riveting 
machines sometimes presents a safety 
hazard to hands. A simple solution is 
a positioning arm with a formed end 
which swings into place by simple cam 
action after the large part is inserted. 
The small piece is then pushed into 
position by the machine and the posi- 
tioning arm retracts, leaving the part 
in place. 


SEE THIS “IDEA FILE” 


Every Gear-O-Mation field engineer 
now carries with him an ‘‘Automation 
Idea File.”’ It contains sketches and 
details of practical answers to many 
parts handling problems—orienting, 





feeding, positioning, conveying, dis- 
tributing, etc. These ideas will suggest 
variations to suit your exact needs. 
Have a Gear-O-Mation field engineer 
go through the “Idea File’? with you 
soon! Use the handy coupon at left. 


GEAR-Q-MATION 


DIVISION OF MICHIGAN TOOL COMPANY 
7171 E. McNICHOLS RD. «¢ DETROIT 12, MICH, 
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Standard Ex-Cell-0 Precision Boring Machines 


..- FOR FASTER 
MULTIPLE-HOLE WORK 


... FOR FASTER 
CLOSE-TOLERANCE WORK 
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GUSTAV VON REIS, President 
Detroit Broach & Machine Co. 


a man who came 
to Fair Street 


‘“‘We were convinced. We purchased two JIGMILS and they have now been in operation 
for several years. These machines have all the fundamentals required to produce the 
highest degree of accuracy, and yet, are simple to operate. Besides this, and we feel most 
important of all, the JIGMIL has special features which largely eliminate our reliance on 
the human element to produce close tolerance work. JIGMILS enable us to produce our 
broaching machines and broaching tools to the very highest degree of accuracy, a matter 
of the utmost importance in our products.” 


GUSTAV VON REIS 


DE VLIEG MACHINE COMPANY, FAIR STREET ROYAL OAK, MICHIGAN 


MACHINERY, August, 1959 











JIGMIL—EXTREME ACCURACY ON LARGE, 
WEIGHTY PARTS FOR DETROIT BROACH 


Broaching machine knee, 65” long, weight 5500 lbs., set-up 
on a 32” x 60” index table on a Model 4B-72 JIGMIL. The 
knee is rough and finish milled, bored, drilled and tapped 
from four sides in one set-up. Formerly machined on a 
conventional boring mill, the job took 120 hours. The 
JIGMIL now completes all machining operations in 50 hours 
with consistent accuracy and without special tooling. 
Furthermore, the accuracy achieved effects substantial 
reductions in assembly time and improves the quality of 


the end product. 


Our newest catalog 
will help you decide. 
May we send it? 








SOME OF OUR 
JIGMIL USERS 


Akramatic Engineering 
American Mach. & Tool Co. 
Apex Corp. 

Barker Tool Die & Gauge Co. 
Base Tool & Gage Co. 
Bengal as Co. 

Best Tool & Engineering Co. 
B. H. Aircraft Co., Inc. 

Black Rock Mfg. Co. 
Bradley-Thompson Tool to. 
City Pattern Foundry & Mach. Co. 
Compton Boring Co. 

Crest Tool Industries, Inc. 
Dearborn Tool & Die Co. 
Detroit Gauge & Tool Co. 
Detroit Jig Grinding Co. 
Eglinton Carbide Products, Inc. 
Ensign Tool & Gauge Inc. 
Evans Tool & Die Co. 

Fuller Tool Co. 

Glendale Machine & Tool Co. 
Hiser Jig Grinding Co. 
Jameson Machine Co. 

Jones Tool Products 

Lamina Dies & Tools, Inc. 
Langlois Tool & Die Corp. 
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Maks Machine Co 

Mark Twain Tool & Mfg. Co. 
McDonnell Machine Products, Inc. 
Modern Industrial Eng. Co 

Mohawk Metal Forming & Tool Corp. 
Mt. Clemens Mfg. Co. 

Olofsson Tool & Die Co 

A. E. Parker & Sons Co. 

Precision Boring Co. 

Product Engineering & Mfg. Corp. 
Progressive Industries Co. 

Schwartz Mach. Co. 

Special Machine & Eng., Inc. 

Tragge Boring Co., Inc. 

Turner Bros., Inc 

Vulcan Eng. Co. 
Westfield Tool & Eng. Co. 


WILL YOU BE THE NEXT TO VISIT FAIR STREET 
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SPIRAMATIC 
JIGMILS” 


ACCURATE HOLES AND FLAT SURFACES 
IN PRECISE LOCATIONS 
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f Renner dipper to ManTer 


sid, but its operation is smooth and uniform, and restriking characteristics 


platé with Airco Easyarc 308 the electrode welders prefer 


are excellent 





how Renner PUTS THE BITE ON 
PRODUCTION COSTS with EASYARC 308 


Fast-growing Renner Manufacturing Company holds down 


the cost of fabricating Renner dippers . . . avoids the prob- 
lem of preheating weldments . . . and, at the same time, pro- 
duces crack-free welds. Renner uses Airco’s new Easyarc 
308 AC-DC metal powder electrodes. 

Easyarc 308 lowers production costs because it costs less 
than conventional stainless electrodes. It lays down a fine 
looking stainless steel deposit with only a smal! amount of 
slag that can be removed easily without a chipping gun. And 
it delivers a high quality weld. 


AiR REDUCTION SALES COMPANY 


A division of Air Reduction Company, incorporated 
150 East 42nd Street, New York 17,N.Y. 


Offices and authorized dealers in most principal cities 
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Other uses. On all high carbon steel applications, wher- 
ever there could be the slightest chance of cracking, Renner 
relies on Easyarc 308. 


Do you have competition? The lower production costs pos- 
sible with Easyarc 308 can help you to compete more effec- 
tively. Investigate Easyarc 308 ...the new stainless electrode 
at low cost. Phone your Authorized Airco Dealer. He’s listed 
in the Yellow Pages under “Welding Equipment and Sup- 
plies.” Or, contact Airco direct. Ask for Catalog 1318. 


On the west coast— 

Air Reduction Pacific Company 
Internationally— 

Airco Company International 
In Cuba— 

Cuban Air Products Corporation 
In Canada— 

Air Reduction Canada Limited 


All divisions or subsidiaries 
of Air Reduction Company, Inc. 


MACHINERY, August, 1959 








A FULL LINE OF oy ff 


EX-CELL-0 
PRECISION 


TOOL GRINDERS 











7 : x 
| 
STYLE 
264 


Ex-Cell-O Precision Tool Grinder line includes: Style 264 (above), an electro 
lytic reciprocating model for lower-cost sharpening of carbide tools, and the 
similar Style 142 (not shown) for conventional grinding; the Style 146 finish 
grinder, which uses 6 plate-mounted wheels; Style 148, which uses 10 
wheels for roughing and finishing larger tools; the Style 149, with 14 grinding 
wheels and heavy-duty Spindle; and the Style 144 finish grinder with Ex- 
Cell-O Precision Spindle. Style 264 and 142 provide automatic reciprocation 
for face grinding, and manual reciprocation for grinding chip breaker grooves 


For toolroom economy, 
efficiency and production 


Since 1932, Ex-Cell-O Precision Tool Grinders have saved time, in- 
creased production and improved toolroom accuracy in sharpening flat 
and dovetail forming tools; grinding single-point lathe, planer, shaper 
and boring tools; plunge grinding chip-breaker grooves; and sharpen- 
ing solid carbide, carbide-tipped, alloy and high-speed steel tools. 


For help in selecting the model with the features you need for faster, 
better tool grinding at lower cost, call your local Ex-Cell-O Represen- 


tative, or write direct for details on the complete line of Precision 
Tool Grinders. 


CORPORATION 
DETROIT 32, MICHIGAN 


EX-CELL-O PRECISION PRODUCTS INCLUDE: MACHINE TOOLS + GRINDING AND BORING SPINDLES + CUTTING 
TOOLS + RAILROAD PINS AND BUSHINGS ¢ DRILL JIG BUSHINGS + TORQUE ACTUATORS « THREAD AND GROOVE 
GAGES ¢ GRANITE SURFACE PLATES + AIRCRAFT AND MISCELLANEOUS PRODUCTION PARTS « DAIRY EQUIPMENT 
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WRENCHES 


An ARMSTRONG Wrench feels right—is balanced. It goes over nuts or 
screw heads easily, grips firmly without sloppiness, won’t round corners— 
because openings are carefully machined to correct sizes. It’s safe, strong 
beyond need without clumsy bulk—because of superior design and selected 
steels, heat treated to proper degree of hardness and tensile strength. It’s 
quality finished, ARMALOY (alloy steel) Wrenches in chrome plate with 
heads buffed; HI-TEN (carbon steel) Wrenches in baked-on gray enamel 
with heads ground bright... all plainly marked for size. All are uniformly 
excellent tools manufactured under strict quality control, by modern methods, 
with modern equipment in a modern tool plant . . . 1537 different industrial 
If you don '¢ Anew your local sizes and types—single wrenches, or sets in metal cases, boxes or rolls... 
= ~~ ie: oh eommed each a quality tool. Armstrong Wrenches are ‘Fine tools that encourage 
of those in your area. good work.”’ 


ARMSTRONG BROS. TOOL CO. s213w. armstrone ave. - enna wg 46, U.S.A. 
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Lower your per unit stamping cost with rmenattne 
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Piece-Maner 














Photo Courtesy of the Chrysler 
Corporation, Indianapolis, indiana. 


Minster Piece-Maker" Presses 

Minster Piece-Maker auto- 
You get more parts per hour at a lower unit cost when you seokdaed ir Was doe took 
produce stampings automatically. Costs shrink as you eliminate with precision. From 20 to 300 
expensive rehandling and storage of parts between operations. ton capacity. 

Minster offers a complete range of press types and sizes 

for all kinds of profitable automatic production . . . long runs, 
short runs, big parts or tiny parts. 


The right Minster press, with feed equipment matched to 
both press and job, can lower your unit costs, give you maximum 
productivity. Want more facts? Write or call us today. 


The Minster Machine Company - Minster, Ohio 


MINSTER 








INCREASE PRODUCTION 


AS MUCH AS 6O”. 
WITH CINCINNATI 
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If you form long, flexible parts, you can increase your 
production up to 60% with a Cincinnati Automatic 
Cycle Press Brake. 

A new, exclusive feature, the Cincinnati Automatic 
Cycle provides a combination of instantaneous fast and 
slow ram speeds with every stroke. As a result, you 
get maximum production speed without the “whip up” 
and “back bending” which often occur in high speed 
forming of long parts which have no beam strength. 

You no longer have to rely on the operator’s skill 
at clutch slipping to obtain parts that are free of 
“back bends.” 

You can get this money-making feature on all new 
7 and 9 Series Cincinnati Press Brakes. 


Shapers / Shears / Press Brakes 


ne CINCINNATI 


SHAPER .o. 
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Ram returns to top 
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This productive new feature means a lot of advan- 
tages for you: 
1. Job records show 10% to 60% increase in parts 
formed per hour. 
2. Low speed portion of the ram stroke can be set 
so that all strokes are identical in length. 
3. Rejects caused by “back bends” are stopped. 
4. Highly experienced operators are not required. 
5. Operator fatigue is greatly reduced because there 
is no need for clutch slipping. 
6. Clutch and brake are long-life, minimum-mainte- 
nance units requiring no adjustments. 

Write Dept. D for full details about the Cincinnati 
Automatic Cycle, Bulletin B-9R. 


® 


Cincinnati 11, Ohio, U.S.A, 
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More 
cost-cutting 
IDEAS-— 
to help 


PRODUCTION POINTERS 


you 
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PHOENIX CUTS COSTS BY MACHINING PIPE FLANGES IN ONE OPERATION 


Back-facing attachment on Simplimatic saves operation—machines both ends in one chucking 


You'll want to remember this setup. 
It shows how Phoenix Manufactur- 
ing Company, a division of Union 
Tank Car Company, Catasauqua, 
Pennsylvania, cut machining time on 
tough steel pipe flange forgings. 

Workpieces include welding necks, 
slip-ons, threaded (less threading) 
as well as blind pipe flanges. These 
parts, with bores ranging from 3” 
to 16", are machined in lots of 25 to 
2000 pieces. A back-facing attach- 
ment saves time, operations and 
handling by permitting machining 
of both ends in one chucking. The 
entire range is handled with one basic 
setup on the Gisholt MASTERLINE 
Simplimatic Automatic Lathe. 

Built for rugged cuts, the rigidly 
tooled Simplimatic offers added time 
savings because higher cutting speeds 
and feeds can be used. Here machin- 
ing is based on an average boring speed 
of 450 surface f.p.m. at .0156" feed per 
spindle revolution, on all part sizes! 

Change-over is especially fast and 
easy. Pick-off gears provide the new 
spindle speed. Chuck jaws, tools or 
holders are adjusted or replaced. A 
slide base, machined into the platen 
table, and an attached scale permit 
rapid front tool slide adjustment for 
various bore diameters. Fine adjust- 
ment is obtained by a micrometer 
screw on the tool block. 

The Simplimatic is shown set up 
for a 10” welding neck flange with a 
16” flange O.D. and a 10” bore. 

Work locates against the back of 
the flange face and is held on the 
flange O.D. in a 28", power-wrench- 
operated, 3-jaw scroll chuck. Front 
slide tools rough- and finish-bore and 
form grooves or gasket seal serra- 
tions on the flange face, while two 
tools on the rear slide step-face the 
flange. As the boring and facing tools 


reverse-traverse, the back-facing 
attachment faces and chamfers the 
neck, completing the operation. 
Approximately 4%” stock is re- 
moved in the boring and 4" stock 
removed in the facing operations, 
totaling 23 pounds. A 125 to 150 
micro-inch RMS finish is easily main- 
tained by machine and tooling rigid- 
ity and a 2-speed motor. This pro- 


vides a low speed for grooving or 
serrating and a high speed for all 
other operations. 


Special slide base, machined into the platen 
table, speeds front tool slide setting. Back- 
facing attachment saves additional opera- 
tions, handling; assures concentricity 
between back face and bore, parallelism 
between front and back faces. 


Ten-inch welding neck flange and tooling. Back-facing attachment is visible through the 
workpiece bore. Note the special slide base (at the lower left), machined into the platen 
table, for quick front tool slide adjustment. ae 


A few of the various tough steel pipe flange 
forgings handled on this Simplimatic. Weld- 
ing neck flange featured in story is in bottom 
row, second from left. 


Back-facing attachment and chuck. r 








Duplex chucking on 
rigid, versatile 5L speeds 
machining, increases accuracy 


If your work involves massive parts, 
heavy stock removal and close toler- 
ances, keep this setup in mind. It 
shows that the rugged Gisholt 
MASTERLINE Saddle Type Turret 
Lathes provide the power, rigidity 
and versatility to handle problem 
parts at top efficiency. 

Here United Engineering and 
Foundry Company, Canton, Ohio, 
has cut journal machining time 30% 
or more on 2-ton alloy iron “peanut” 
rolls. A fixed-center, 5L Saddle Type 
Turret Lathe is used. A 60” extended 
bed and a 124” spindle bore accom- 
modate the work. Electric controls 
handle braking, spindle jogging, 
motor forward and reverse. Pedestal- 
mounted duplicate controls (not 
shown) permit the operator to re- 
main in a normal working position 


throughout machining. 

A special duplex chucking fixture 
grips on the midsection of the roll 
body.This fixture consists of two 32", 
3-jaw, self-centering chucks attached 
to opposite sides of an intermediate 
body. This assembly mounts on an 
adapter that fits the 20”-Al spindle 
nose. There are no bearing prob- 
lems since the 5L headstock has the 
rigidity to prevent spindle and fix- 
ture deflection despite an estimated 
18,000 icch-pound bending moment 
exerted by the 4000-lb. workpiece 
and fixture. 

A turret-mounted revolving center 
provides work support at the outer 
end. Machining includes turning two 
diameters, 1114"x 17%" long, 10314” 
x 1%" long—forming a groove 1%” 
wide by %” deep, and an |” radius 
to blend the journal with the main 
roll body—and chamfering. The roil 
is then turned, end for end, to ma- 
chine the opposite journal. Both ends 
are machined, with 325 pounds of 
tough alloy iron removed, in just 
three hours and 45 minutes, f.t.f. time. 
Duplex chucking fixture simplifies job. Rigid 
5L construction prevents deflection that 
could be caused by an estimated 18,000 
inch-pound bending moment exerted by 
4000-Ib. workpiece. Simple tooling com- 
pletes part in 30% less time. 


» 

Close-up of duplex chucking fixture, extend- 
ing 32” from the spindle and offering chuck- 
ing capacity of 1744” up to the spindle, 1244” 
through the spindle. 


Two-ton alloy iron “peanut” roll handled 
with this setup. 325 pounds of stock removed 
in machining both journals in total floor-to- 
floor time of three hours and 45 minutes. 


SETUP SAVES 3 MINUTES PER PART FOR WALWORTH 
Two-end machining on No. 5 ram eliminates one operation and extra handling 


Here is a new approach that cuts 
costs of machining large, cast steel, 
lubricated valve plugs in several sizes. 
Ordinarily, machining at one end 
and centering at the other require 
two chuckings and extra equipment. 
This setup on a Gisholt MASTER- 
LINE No. 5 Ram Type Turret Lathe, 
with an automatic drive and a 
spindle-mounted center-drilling 
attachment, completes both ends in 
. One automatic cycle. Walworth Com- 
pany, East St. Louis, Illinois, is the 
manufacturer. 

Since the automatic drive converts 
this ram into an automatic chucking 
turret lathe, the operator only loads, 
unloads and chucks. He has ample 
time to handle a second machine. 

Here is the automatic cycle for the 
first operation on a 4” plug—20%” 
long, 6” maximum diameter. Work 
is held in a 15”, 2-jaw, self-centering 
chuck. Hex turret tools turn and form 





the shaft diameters, drill two holes, 
center and tap in the shaft bore. A 
rear cross slide tool faces the 6” diam- 
eter, blending with the turned shaft. 
The spindle-mounted center-drilling 
attachment operates during the auto- 
matic cycle, centering the work from 
the other end. F.t.f. time, 8.4 min. 


Tooling setup on 4”, cast steel, lubricated 
valve plug. Part shown just after finish-turn- 
ing of shaft diameters and facing of plug 
body from rear of cross slide. Note 2-jaw, 
self-centering chuck. 


Automatic chip clearing in the 11” 
and 44%” deep holes is provided by 
periodic drill withdrawal. Rapid tra- 
verse quickly returns the drill to the 
hole bottom before feed is resumed. 
Class 3 threads are assured by the 
automatic drive. This maintains suf- 
ficient pressure on the turret to elimi- 
nate possible “drag” and permits the 
tap to maintain its own natural lead. 


Center-drilling attachment permits machin- 
ing both ends in one chucking, eliminates 
separate centering, reduces handling 50%. 
Automatic drive saves time, doubles oper- 
ator productivity. 


Workpiece in 2-jaw, self-centering chuck 
showing surfaces machined at both ends. 
Note spindle-mounted center-drilling attach- 
ment at left. Dotted lines show outline of 
plug body. 
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BAKER OIL TOOLS, INC., SAVES 35% ON NINE PARTS 
Cam-guided tool holders on No. 12 cut short-run costs 


Costs going up on short runs of simi- 
lar parts? If so, this setup on two 
Gisholt MASTERLINE No. 12 Auto- 
matic Production Lathes will interest 
you. In use at Baker Oil Tools, Inc., 
Los Angeles, California, it has cut 
machining time 35% on nine sizes 
of cast iron upper cones. These cones 
are used in bridge plugs and retainer 
production packers. Lots range from 
50 to 500 pieces. 

The typical part shown is 2%” 
long. The O.D. tapers from 5” to 
3%". Tooling for the first operation 
(shown) includes special bridge-type 
tool blocks on the front carriage and 
rear independent slides. Each block 
contains a cam-guided sliding tool 
holder used to turn the 14° tapered 
cone O.D. Separate, adjustable tool 
blocks on each slide handle addi- 
tional surfaces. 

Work is located against the back 
face and held on the O.D. in a 15’, 
3-jaw air chuck. During the auto- 
matic cycle, rear independent slide 
tools rough-turn the tapered O.D. 
and shave-face the cone end. At the 
same time, front carriage tools rough- 
and finish-bore and chamfer I.D. and 
O.D. edges while the tapered O.D. 
is finish-turned. Time, 2.1 min. f.t.f. 

For the final operation on the sec- 
ond No. 12, the work is located 
against the machined face and 
chucked on an air-operated mandrel. 


Bridge-type tool 
blocks on front car- 


riage and rear inde- a 


pendent slides support 
cam-guided sliding 
tool holders to speed 
and simplify taper- 
turning. (Inset) Work- 
pieces, left to right: 
rough; first operation; 
second operation. 











Front carriage tools face the end and 
a co-bore. Rear independent slide 
tools rough- and finish-turn the 
straight O.D., radius the O.D. edge, 
and chamfer the bore and the rim 
I.D.’s. Time, just .8 minutes f.t.f. 

Change-over to accommodate dif- 
ferent sizes on either machine re- 
quires less than one hour. 


Bridge-type blocks with cam-guided tool 
holders speed taper-turning. No. 12 flexi- 
bility permits use of other standard tools that 
machine additional surfaces, accounting for 
the 35% time savings. 


Versatility offered by No. 12, as demon- 
strated in this setup, will cut your costs on 
long or short runs. Contact your Gisholt 
Representative or write for new No. 12 
Catalog, Form 1213. 


ECCENTRIC CAMS SUPERFINISHED 25% FASTER BY DENISON ENGINEERING 
Superfinishing is not limited to cylindrical bores or round parts 


Here smart tocling and machine 
flexibility provide new economy in 
finishing the eccentric I.D.’s of hard- 
ened steel cam rings. This setup on a 
Gisholt MASTERLINE 51-A Gener- 
al-Purpose Superfinisher cut finishing 
time 25%. It also improved quality 
and lengthened service life on these 
problem parts for Denison Engi- 
neering Division of American Brake 
Shoe Company, Delaware, Ohio. 

Fifty-five different part sizes are 
handled in lots ranging from 50 to 
1000 pieces. Special tooling consists 
of a spindle-mounted master cam and 
a cam follower arm, linked to the 
Superfinish stone-carrying quill. This 
permits the stone to follow the eccen- 
tric cam ring I.D. The headstock is 
raised to provide 1614” swing for the 
largest master cam. 

Parts are located in proper rela- 
tion to the master cam by pins on 
a spindle-mounted face plate. Here 
is the sequence: The Superfinishing 
stone moves longitudinally to enter 
the bore; it then moves down to con- 
tact the work I.D. and start the auto- 
matic cycle. Constant hydraulic pres- 


sure is maintained on the stone. This 
assures uniform contact with the work 
I.D. independent of the “rise” and 
“fall” of the master cam. The stone 
reciprocates while the work rotates. 
Surface is reduced from 30-35 to 10 
micro-inches RMS (removing only 
0.0003” material) in just 1.5 min., f.t.f. 


Spinclle-mounted eccentric cam with cam 
follower linked to Superfinish stone-carrying 
quill cuts eccentric bore finishing time 25%. 
Superfinish improves quality and lengthens 
service life of parts. 


Ordinarily used for cylindrical or flat work, 
51-A Superfinisher with spindle-mounted 
master cam and follower arrangement Super- 
finishes eccentric cam ring I.D. Note follower 
at top of master cam that controls “rise” and 
“fall” of Superfinishing stone on offset holder. 
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Eight-sided turret on 
Fastermatic saves oper- 
ations on large parts for 
Goodyear Aircraft Corp. 


The automatic approach is often 
overlooked when machining large 
parts. But, when properly applied, it 
offers substantial savings in equip- 
ment costs, floor space and material 
handling. In addition, here’s how it 
cut machining time, and improved 
surface finish and tool life for Good- 
year Aircraft Corp., Wheel and Brake 
Division, Akron, Ohio. 

The job: a variety of large mag- 
nesium and aluminum alloy airplane 
wheel halves. Formerly these parts 
were produced on larger, more ex- 
pensive, manually operated vertical 
turret lathes. Now they are machined 
on a single lower-cost Gisholt 
MASTERLINE 2F Fastermatic Auto- 
matic Chucking Turret Lathe, with 
2942" swing to handle the “oversize” 
parts. An octagon turret carries all 
tools, eliminating the need for a front 
and rear cross slide carriage. An 
automatic chip conveyor reduces chip 
clearing time and pays off in extra 
pieces during each work shift. 

Twenty-two different wheel halves 
are handled with one basic setup. The 
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Surfaces machined. Note 
severe interrupted and 
heavy forming cuts. 








SAVES SIX WAYS 


Chuck with bonnet support fixture. Piloted, multiple-tool 
holders and rugged slide tools on rigid Fastermatic produce 
fine finish with long tool life on severe interrupted and heavy 


forming cuts. Guarding has been removed to show tooling. 


19\4"-diameter, 73%4"-wide, inboard 
wheel half shown is typical. The 
drawing indicates how it is chucked, 
located and supported in a special 
bonnet mounted on the chuck face. 

All surfaces shown in black, in- 
cluding severe interrupted and heavy 
forming cuts, are made from over- 
head-piloted, multiple-tool holders. 
Reverse feed eliminates tool tracks 
and provides a 15 micro-inch RMS 
finish on critical bearing bore surfaces. 

Cross-facing, recessing and groov- 
ing, shown in gray, are handled by 
turret-mounted slide tools. The turret 
traverses forward against a dead stop 
and holds, locating the slide tools 


for length. Cross-feed is provided by 
a pusher rod on a back-facing 
attachment. Withdrawal of the rod 
combines with reverse-traverse of the 
turret for automatic tool relief. 


Octagon turret and 292" swing allow 2F 
Fastermatic to replace hand-operated verti- 
cal turret lathes. Operator has ample time 
for other work during automatic cycle. 


FAIRFIELD MANUFACTURING CO. BALANCES FOR QUALITY-PLUS 
Gisholt 1SV1 Balancer provides mass-production economy on job-lots 


Precision balancing of gears is one 
of the quality-plus features offered by 
Fairfield Mfg. Co., Lafayette, Indiana. 
Mass-production economy is ob- 
tained on long- or short-run work 
using a standard Gisholt MASTER- 
LINE 1SV1 Vertical Balancing Ma- 
chine. The 1SV1 handles parts from 
two to 50 pounds, 174%” or less in 
diameter. It is ideal for balancing 
differential, bevel and spur gears, or 
similar parts that generally require 
only a single-plane, static balancing. 
Tooling is relatively simple and 
inexpensive. Work is placed on 
adapters or expanding mandrel-type 
arbors that support and drive. A 
strobe lamp indicates the exact angle 
of unbalance on a numbered disc 
which rotates with the work. A di- 
rect-reading amount meter eliminates 
guesswork by showing the exact 
amount of unbalance in terms of drill- 

ing depth required for balancing. 
Extra handling for correction is 
eliminated since drilling equipment 
is mounted on the balancer. This per- 
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The Gisholt Round Table represents the collective 
experience of specialists in the machining, surface- 
finishing and balancing of round and partly 
round paris. Your problems are welcomed here. 


Turret Lathes « Automatic Lathes « Balancers « Sur 


mits the operator to measure the 
amount of unbalance, locate the angle, 
correct by drilling, and rotate the 
part again for final inspection—all 
in one fast, combined operation. A 
simple scale assures accurate adjust- 
ment for various work diameters. 
The gear shown here, an automo- 
tive supercharger component, is typi- 
cal. Diameter, 4.068"; width, 1114"; 
weight, 3.5 lb. Lots range from 200 
to 500 pieces. Average setup time is 
only 15 minutes. Web thickness 
limits ‘correction drilling to a %”- 
diameter by 3%"-deep hole, at a 24%” 
correction radius. Parts with large 
amounts of unbalance may require 
more than one hole. Despite this 


Gisholt MASTERLINE 1SV1 Vertical Bal- 


ancing Machine with integral correction t 


drilling equipment. Drill column adjusts in 
or out for various work diameters. Simple 
adapters or mandrels are used to support 
and drive the parts. 


3%4-lb. automotive supercharger gear bal- 
anced in lots of 200 to 500 pieces. Setup time 
is only 15 minutes. Unbalance is measured, 
corrected and inspected in 1.28 minutes, f.t.f. 


rfinishers e Thread 


GISHOIT ...... 


limitation, single-plane static un- 
balance is measured, corrected and 
inspected in an average of only 1.28 
minutes, f.t.f. 


Integral correction drilling equipment per- 
mits location and measurement of unbalance, 
plus correction and inspection, in one fast 
handling. It saves time and eliminates chance 
of error with one operator performing 
all operations. 


Ce: (OF 
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Man-made diamonds add the newest 
“Touch of Gold” value to carbide grinding 


In carbide grinding the product- 
improving, cost-cutting ‘Touch of Gold,” 
created by Norton leadership in diamond 
wheel development, began back in 1930. 
Today, man-made diamonds are adding 
something new to the “Touch of Gold.” 
Their use as abrasives is steadily increas- 
ing, because of their improved perform- 
ance and economy. 


Norton was first to introduce all three 
bond types of diamond wheels. . . manu- 
factures with complete uniformity of 
specification . . . produces the largest line 

. and certifies the diamond content of 
each wheel. Today, similar pioneering 
continues Norton leadership in the use of 
man-made diamonds . bringing you 
better performance, longer service life and 


lower grinding cost for every dollar you 
spend. NORTON COMPANY, Worcester 6, 
Massachusetts. 


NORTON 


ABRASIVES 


Making better products ...to make your products better 


NORTON PRODUCTS: Abrasives + Grinding Wheels + Grinding Machines + Refractories + Electrochemicals 


BEHR-MANNING DIVISION: Coated Abrasives + Sharpening Stones + Pressure-Sensitive Tapes 





WHY BUY METAL YOU DON’T USE? 


Switch to 
rN it=tolel-jah am eleiielaa 
OFT) Oh (ole jal-|ol- mm mole) me) (-1-1| 


FORGING 


Stepped-out forging for fabricating 
spinning cone: 2300 Ibs.—$2691 ma- 
terial cost plus cost of machining. 


CAST-TO-SHAPE 


Cast-to-shape spinning cone 1059 Ibs. 
$860.97 Includes cost of the pattern. 


ot > FC 3 PT - bA-1e Ml oh aod al-laleiiale mem Ot-t-3 cs (ols—Jar-l el 


Why pay for metal that ends up as chips on your floor ? 
Here are two fine reasons for switching to Allegheny 
Ludlum cast-to-shape tool steels. 
CAST-TO-SHAPE MEANS 
YOU BUY FEWER POUNDS OF METAL. 
Because the tool you buy is closer to its finished shape, 
you obviously spend less money on original metal. 
In the above example, the savings in metal cost alone 
amount to $1,894. 
CAST-TO-SHAPE MEANS 
LESS FINISH MACHINING. 
A casting like that above has only 4 to % inches of 
machine stock on all surfaces, requiring very little 
machining compared to solid chunks. Cast-to-shape 
tooling is especially economical when working with 
intricate shapes. 

Allegheny Ludlum, a tool steel producer who makes 


wesw 7270 


ALLEGHENY 


cast-to-shape materials, casts them with the same pre- 
cise quality control for which their tool steels is known. 
A full line of cast-to-shape tool steel grades is avail- 
able. You'll find ones with high resistance to abrasion, 
compressive strengths of approximately 400,000 psi, 
easy machinability, hardening with almost no distor- 
tion, toughness, high red hardness, and the capacity 
to take a high polish. 

Find out now how you can cut costs on your com- 
plex tools. Write for FC-4, a 28-page technical dis- 
cussion of A-L’s Forging and Casting Division with 
applications, pattern information, design tips, analyses, 
and heat treating instructions. Or call your nearest A-L 
tool steel warehouse or distributor. 

ALLEGHENY LUDLUM STEEL CORPORATION, 
OLIVER BUILDING, PITTSBURGH 22, PENNA. 
Write to Dept. M-20 


LUDLUM 


Tool Steel warehouse stocks throughout the country... Check the yellow pages 


EVERY GRADE OF TOOL STEEL...EVERY HELP IN USING IT 


38 For more data, circle this page number on inquiry card 
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there’s no need for 
‘csecond guessers” 
in machinery 


replacement 


Years ago it was common practice for a manufacturer who, by 
merely looking and guessing, would decide to replace this 

or that piece of machinery or equipment. He might guess right agg 
he might guess wrong. If he guessed wrong as to Umiag, . 
the company lost money. If he guessed right, they made money. — 

But he had no method other than his personal judgment. — 


Today you can buy machinery with facts in front of you or by 
guess. But, if by guess, you'll be second guessed forever. 


Today's methods are more factual and reliable. 

If you would like to see what other companies have done 
to establish the most profitable time to replace 
machinery, get this newly enlarged book. Merely write to 
any one of the companies in our group... the 

Rockford Insert Group. 


Rockford ‘ Heeht gathering melat- 
Jnierl working production tens « 


C / ée oath informed when — 
e7 roufr f replace machinery oe 
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Ball & Jewell, Inc. 
INCREASE PRODUCTION, CUT COSTS! 
‘UE-Tiale Mea foles dfelge Mah sa @)e-leli le: 

OPENSIDE SHAPERS 


U.S.A. 


Eliminate Costly Fixtures and Multiple 
Operations by Shaping Cutter Blades 
Quickly In Continuous Bar-Form. 


ILLINOIS, 


ROCKFORD, 


Machinery, August, 1959 
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HONE SMALL PARTS 


AUTOMATICALLY 





High Production or Short Runs— 
with bores up to 1-1/2” 














This new No. 10 series of Single Spindle Vertical Honing 
Machines is designed with complete automation for 
handling small parts with bores up to 1'/,”. These 
machines are small and compact in size, highly accurate, 
and simple to operate. They are particularly efficient 
and economical for honing short production runs, as 
well as sustained high production work. 


Design features include pneumatic hone expansion with 
automatic rapid expansion, feed and collapse of stones; 
automatic bore-to-bore sizing; magazine loading and 
automatic ejection. Automatic shut-down is also pro- 


vided as honing stones become worn. Optionally, parts 
may also be automatically pre-gauged, honed, post- 
gauged, sorted and ejected. 


Powered by an all mechanical system, these machines 
require very little maintenance. Rigidity and accuracy 
are assured through suspension of the reciprocating 
head between two columns. 


For free estimates and complete information on ap- 
plication to your high-production small-part finishing 
operations, send blueprints to Barnesdril engineers. 


BARNES DRILL CO. 


820 CHESTNUT STREET @ 


ROCKFORD, ILLINOIS 


DETROIT OFFICE: 13121 Puritan Avenue 
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Cutters with 
oleliheaial 
Efficiency 


Vale my Veteiela-Los"7 


This is an example of how efficiency 
and accuracy can be designed right into 
the cutting tool. The manufacturing 
and engineering capabilities of Barber- 
Colman Company can be added to your 
own in finding better solutions to mill- 
ing problems. 


The form shown at the left of the part 
is milled at the same time the multiple 
serrations are cut. Milling sharp points 
on the serrations is made possible by 
the alternate tooth design (see photo, 
above). The cutter is shown milling a 
sample which is later projected against 
an enlarged layout of the part to assure 
that the cutter will produce within 
specified tolerances. But, some of the 
most important quality features of this 
cutter are not visible to the naked eye. 
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Unground form... 


Ability to combine complex tool 
geometry and accuracy in this cutter 
without form grinding reduces original 
cost. In addition to greater accuracy, 
you get longer tool life from a cutter 
that is metallurgically as well as 
geometrically well formed. Barber- 
Colman’s individual processing in the 
most modern metallurgical lab and 
heat-treating department assures high- 
est quality which can be tested by the 
number of high-quality parts manufac- 
tured for every dollar of cost. 


Sharpening economies... 


Additional savings result from Barber- 
Colman’s exclusive design and manu- 
facturing techniques. For example, 





CENTER OF MACHINE-TOOL EXCHLLENCE ROCKFORD, ILLINOIS, U.S.A. 
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Mill Odd Shapes 
in One Operation 


...with Barber-Colman Form-Relieved Cutters 


the smooth finish on the tops and sides 
of the teeth eliminates rough edges — 
a common cause of breakdown on the 
flanks. Faces are index-sharpened, 
permitting the important economy of 
automatic resharpening. Your sharpen- 
ing guide or an automatic sharpener 
will maintain original accuracy 
throughout the life of the cutter. 


These economies reduce the most im- 
portant elements of tool cost: the cost 
of scrap and rework, cost of sharpen- 
ing, cost of downtime for tool changes, 
and cost of tool depreciation. 


Five types of engineering... 


You get more than a cutting tool when 
you buy “Barber-Colman.” You get 
five types of specialized engineering 





that reduce your costs and upgrade 
your quality: 

1. Application engineering — on-the- 
spot evaluation of milling problems by 
experienced tool designers. 


2. Design engineering —highly spe- 


cialized tool engineering, backed by 
electronic computer facilities for fast, 
accurate calculation of complex forms. 
3. Metallurgical engineering — spe- 
cially selected steels and heat treat- 
ment for your particular material and 
tool geometry. 

4. Manufacturing — the most complete 
and advanced processes under one roof 
for producing exactly the right finish, 
highest accuracy, and any cutter style. 
5. Quality control — optical master in- 
spection, seven different control 
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stations, and numerous separate 
inspections for individual cutters. 


Whether you want to combine opera- 
tions, change processes, or just get 
more out of your tooling dollar, you 
can have a Barber-Colman field en- 
gineer at your desk for consultation by 
just calling Rockford — TR 7-5741. 


Barber-Coiman Company 


BARBER 
COLMAN 


TL ® 
82 Loomis Street, Rockford, Iilinois 
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"ase Mattison surface grinders 


PRECISION outproduce cutter-type machining 
tidoateam On parts like these 





Stop Lever Bracket Table Guide 


MILL SF GRIND MILL FF GRIND 


Roll Housing 
MILL GRIND 


58 min 44min | 12min = 4"/2 min | 16 min 11 min 





Motor Base Plate Lock Bar 


PLAIN FF GRIND MILL & GRIND @F GRIND 


Feed Control Plate 


MILL & GRIND FF GRIND 


82 min 57 min | 44 min 24 min | 35 min 20 min 








CONTINUOUS CUTTING ACTION 
SAVES MONEY 


These jobs show how high-powered 
surface grinders speed stock removal 
(up to % in. per side is economical) 
.. with improvements in finish and 
accuracy. Real savings come from re- 
duction or elimination of: scrap, down- 
time for tool changing and sharpen- 
ing, setup time, fixture costs, and tool 
breakage. Ask for a test grind of your 
parts in our Methods Lab. 

Table Guide Roll Housing MATTISON MACHINE WORKS 
Rockford, Illinois Phone WOodland 2-552! 

= WPCRIND et GRIND HIGH-POWERED 


16 min 9 min | 17 min 11 min | “egies eprcisics 


SURFACE GRINDERS 
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_AIR-FEED AUTOMATICS 


Eliminate Stock Pushers... 

Eliminate Scoring of Stock... 
Provide For Extra Length Feed-Out... 
Reduce Downtime During Set-Up 


MULTIPLE FEED-OUT 


Permits Greater Job Versatility 
Zz and Added Profits 


Greenlee Air-Feed Automatics give you a competitive edge. The 
Greenlee Standard 


multiple feed-out arrangement offers a distinct profit advantage in 
and 


; ’ . machining many types of parts. Threads and oil grooves may 
» Special Machine Tools . ' na 
be rolled on any portion of long shafts. Finish forming 

Multiple-Spindle Drilling 

d Tapping Machi 
ite aap ong — He’ll show you how Greenlee Air-Feed Automatics will 
Transfer-Type Processing . 
Machines ' pay off for you. 


Six and Four-Spindle Auto- 
matic Bar Machines 


may be done on either end. See your Greenlee Distributor. 


@ = Write today for Catalog A-405 — 


first step on the way to more profitable production 
with Greenlee Automatic Bar Machines. 


Hydro-Borer Precision 
Boring Machines 


Die Casting Machines 





28 REY IGEN ASO ED CIS NG IRS TED wat ap 


GREENLEE | 1mm 


BROS. & co. | ROCKFORD, ILL. 
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SUNDSTRAND “Engineered Production’’ NEWS 





New Sundstrand Multiple Spindle Drilling and 
Boring Machine Offers Precision at Low Cost 


>. 


Sundstrand’s new precision drilling, 
boring reaming and tapping machines, 
permit higher accuracies and lower costs 
in producing large numbers of holes on 
relatively complex parts. Unique design 
of the work heads eliminates all gearing, 
permitting close center distances, reduc- 
ing cost of interchangeable work heads, 
and speeding change-overs. 


Two models are available with either 
an 18 x 36-inch head or a 9 x 14-inch 
head. Machines are designed primarily 
for work with nonferrous metal parts. 

Complete work heads can be changed 
in 15 to 20 minutes and additional flexi- 
bility for similar parts is offered by 
equipping heads with spindles that can 
be fitted quickly with a tool as required. 

Unique design enables relatively low 
cost spindles to be used while maintain- 
ing the highest standards of accuracy. 
Furthermore, in the event of a change 
over in work being handled, approxi- 
mately 75% of an obsolete head can be 
salvaged and applied to other jobs. 


Highly skilled operators are not re- 
quired to hold tolerances to .0002 inch 
for spatial relationship, shoulder depth 
and hole size — depending on size of 


Typical parts show wide range of work handled on new 
Itiple spindle hine. Additional data is given in 
table on facing page. 





part, shrinkage, expansion, material 
composition, tool maintenance, etc. 
Inspection requirements are greatly re- 
duced because spatial accuracy is built 
into the head, fixtures, and machine itself. 

Following initial inspection of tooling 
and a check of first parts produced, sub- 
sequent parts need only be checked for 
hole size and shoulder depth. Where 
spatial relationships are extremely criti- 


New Sundstrand multiple-spindle machine offers precision and simple change over, does not require 
highly skilled operator. 


Table is lowered to take new work head in change over 

then is elevated until coupling on drive spindle mates 

with machine spindle. Dowels insure accurate align- 
ment, four bolts hold head in place. 
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cal occasional spot check is gener- 
ally all that is required. 

Even change-overs take no special 
operator skills since the head mates 
with the machine spindle, is located 
by dowels and is held in place by 
four bolts. The work-holding fixture 
is positioned quickly and simply in 
relation to the work head. 

Surface speed at the largest hole 
being machined with a particular 
head determines all spindle speeds. 


“Engineered 


TALL 


Production” 
Service 
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TYPICAL PERFORMANCE DATA 


JOB NO. 1 ALUMINUM SIDE PLATE — 32%” x 17” x %”. Seven heads are used to drill and chamfer 
a 138 holes and to perform semifinish and Gnish boring, counterboring, and reaming operations 
on selected holes. Tolerances in most critical holes are +.0005, —.000 for size and +.001 

for location. Total machine time 4 minutes. 


JOB NO. 2 ALUMINUM BEARING PLATE — 2.4” x 3.9”. Stamped part has over 30 small holes and 
' four large holes precision bored to +.0002, —.000 for size and +.0001 for location. Total 


machine time 7 minutes. 





JOB NO. 3 ALUMINUM SIDE PLATE — 12%” x 5” x %”. Large holes previously rough drilled. All 
. small holes are drilled, critical holes are semifinish bored, 2 holes are counterbored, and in 
final operation all critical holes are finish bored to +.0005, —.000 for size and +.001 for location. 








This does not impose any limitation on 
production as no other method will pro- 
duce an equal number of holes at as low 
a unit cost and with the same high degree 
of accuracy. 


Feed rates for drilling, rough and semi- 


finish boring in aluminum and magnesium 
are .005 to .008 inch per revolution. Finish 
boring in the same materials is at .0005 to 
.0O1 per revolution. Tapping heads can 
also be provided with the specific details 
of the application determined after a study 
of all the variables. 


Multi-cycle 25 hp Lathe Announced 


Sundstrand’s new Model 14T-25 lathe 
handles three roughing and a finishing cut 
with a single template in a fully automatic 
cycle and insures exceptional accuracy of 
finished work because stylus and cutting 
tool are closely coupled to reduce deflection 
and related errors. Setup times are reduced 
and accuracy is increased by graduated 
scales provided for dog setting, template 
positioning, tailstock positioning, and 
cross facing slide location. 

Dial indicators at the top of the tracing 
carriage permit depth of cut to be set accu- 
rately. At the completion of three roughing 
cuts, the tool turret indexes automatically 
to take a .020-inch finishing cut. 

The Model 14T-25 is designed with the 


Rough forging and finish turned shaft pro- 
duced on Model 14T-25 lathe. Two setups 
handle complete part. 


Stem pinion forging is turned in two setups 
with production rate determining whether 
one or two lathes handle the job. 


rigidity and spindle speeds required to use 
carbides for the roughing cuts and ceramic 
tooling on the finishing cut. Either two or 
four speed transmission-type heads are con- 
sidered standard with eight speed heads 
available on special order. 


Work area is readily accessible to sim- 
plify loading by operator or addition of 
automatic workhandling equipment. Sund- 
strand Model 14T-25 lathes are available 
with 24, 32, or 40 inches length between 
centers and offer a maximum turning diame- 
ter of 4% inches. Facing slides with sepa- 
rate feed unit permitting operation at any 
time during machine cycle are available 
as optional extras. 


Newly designed Model 14T-25 Sundstrand tracer lathe _ three roughing 


and one finishing cycle 





SUNDSTRAND MACHINE TOOL 


DIVISION OF SUNDSTRAND CORPORATION 


BELVIDERE, ILLINOIS 
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More facts about 


SUNDSTRAND 


‘Engineered 
Production” 


Literature listed under various 
machine types has more de- 
tails. Write Sundstrand for 
your copy today. 


Automatic and Tracer Lathes 
Bulletin A-106 


Engineered Milling Production 
Bulletin B-106 


Examples of Transfer Ma- 
chines—Bulletin C-106 


Multiple-spindle Drilling 
Machines—Bulletin D-106 


Internal and Rotary Surface 
Grinders—Bulletin E-106 


Broaching Tools 
Bulletin F-106 


Practical Broaching Methods 
Bulletin F-106 


Thread Milling 
Bulletin G-106 
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Barber-Colman’s new 36- 
speed tracer lathe shows 
startling results on short-run 
work. Total costs slashed at 
speeds which give 30-minute 
tool life. 


Here is evidence that general-purpose 
lathes designed for carbide-ceramic 
speeds are one of the most profitable 
investments you can make. 


The reason lies in the expendability 
of carbide inserts. Economical ma- 
chine speeds with throwaways are 
far beyond those recommended in 
machinability tables. Speeds be- 
tween 600 and 900 sfm, calculated to 
yield 30-minute tool life, reduce total 
cost per piece by as much as 80%. 


An example is this 4140 steel forging 
— 32 in. long by 8 in. max. dia. It is 
step turned in 6 min. cutting time on 
a Barber-Colman 36-speed lathe. A 
hot stream of chips makes it neces- 
sary to shield the entire work area, 
a requirement for which the front- 
mounted tracer offers definite advan- 
tages. Thirteen different diameters 
are turned and two ends faced at 600 
sfm, with .020-ipr feed and 1/4 in. 
depth of cut. Turning is done by a 
1/2-in. triangular carbide insert. 
Floor-to-floor time is 19 minutes 
against the former time of 2.1 hours. 


The objective in setting feeds and 
speeds was 30-min. tool life (per 
edge). But, even at 600 sfm, longer 
life is experienced due to the ma- 
chine’s unusual rigidity. 


More examples... 


Other jobs being turned at ultra-high 
speeds include long lead screws — 
750 sfm at 1/16 in. depth of cut and 
.018 ipr feed. The machine turns out 
three times as much work as two 
lathes formerly used. In another 
step-turning operation, tests already 
prove a 52% gain over the previous 
time with tracer, and the maximum 
processed rate has not yet been es- 
tablished. These are savings on jobs 
averaging 6 to 50 pieces. 


Versatile tooling... 

This hydraulic tracer offers two ad- 
vantages for increasing utilization of 
a lathe. First, it will duplicate con- 


Tracing Under 


sistently within .001 in. on diameter 
or length, and it will operate at 90° 
to the work axis. 


Second, the attachment can be re- 
moved and replaced by the regular 
compound in just 20 minutes. This 
versatility permits economical use of 
the machine for turning, boring, 
roughing and finishing, tracing, and 
both internal and external threading. 


Quality features... 


The lathe itself gives you a new com- 
bination of design features that im- 
prove performance at high speeds: 
(1) Unusual rigidity is provided by 
the 30 in. span of the front carriage 
way, scientific bed webbing, 400-lb 
tailstock, and precision-ground 
spindle supported at both ends and 
in the middle by three sets of tapered 
roller bearings. 

(2) Headstock is a dense, Meehanite 
casting which responds best to vibra- 
tions encountered at high speeds. 
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(3) All headstock gears are hard- 
ened and ground. 


(4) Automatic pickup on the car- 
riage simplifies positioning of the 
two-speed tailstock through carriage 
feed or traverse. 

Information... 


Write today for our new 16-page 
catalog showing how this new 
Barber-Colman precision machine 
can pay for itself quickly as a re- 
placement for an old lathe. 


Barber-Coiliman Company 


BARBER 
COLMAN 


tit ® 


82 Loomis Street, Rockford, Illinois 





MACHINES DESIGNED TO MEET YOUR NEEDS ROCKFORD, ILLINOIS, U.S.A. 





TRABON 


CENTRALIZED LUBRICATING SYSTEMS 


... packages with a plus! 


Visible dome 


« 
: i) Meter-Mist units are available in 
ms 6.12 package sizes to fit every job. 


Meter-Mist oil systems give you all these extras — 
at low cost 


@ Neat, compact lubricator units with all 
components housed in tamper-proof lock-cover 


e Reservoir sizes up to 3 gallons — enough for 
200 hours or more without refilling Visine oll teal athe 


@ Misting-head capacities to handle up to A) OES provides a quick means 
1000 bearing-inches without “‘manifolding’”’ of checking oft Stam 3 
@ Complete visual indication of (1) oil feed, (2) air pressure 
and (3) reservoir level with cover closed and locked 


e Pre-wired, with all wiring run to terminal strip 

e Pre-piped, ready for air and outlet connections 

e Remote mist indication at bearing tap 

e Automatic controls and fool-proof warning signals 


Trabon Meter-Mist, the modern inexpensive lubricating method for a// types of bearings, slides 
and gears, gives you the ‘‘extras’’ you want jn packaged form when a centralized oil-fog system is indicated, 
Adopted by industry for machine tools, presses and even rolling mill lubrication, Meter-Mist systems transmit 
micron-sized particles of oil, formed at the misting-head, in the form of a dry mist to bearing areas 
via low pressure air. There, reclassifier fittings cause the mist to wet-out on the bearing or gear surface, 


For more information about Meter-Mist and its 12 packaged models 
write for Meter-Mist Bulletin 659. 


ei 
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- 
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a : . “Centralized” OIL AND GREASE SYSTEMS “Meferf/o” CIRCULATING OIL SYSTEMS 
® eadbore Trabon Engineering Corporation 28807 Aurora Road + Solon, Ohio 
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Fluid mapper pattern demonstrating liquid flow through a cross section of a Malleable differential carrier. 


Versatility is (Malleable 


The ability to do most any job well is synonymous with Malleable iron castings. The variety of 
tasks they perform, from the commonplace to the spectacular, is legend. The strength and 
toughness... the freedom of design... the wide range of shapes and sizes... the excellent 
machinability ...the economies achieved... all these advantages of Malleable combine to 
create an unexcelled reputation for versatility. 

Whatever your needs, look first to Malleable. 

For information or service, call on one of 
the progressive firms that identify themselves 
with this symbol— 


MEMBER 


VY, a Oe Oe eS = 3 


4 
STINGS 


If you wish, you may inquire direct to the Malleable Castings Council, 
Union Commerce Building, Cleveland 14, Ohio, for information. 








Versatility Is Key to Malleable’s Increasing Use 


Recent metallurgical advances have 
made the Malleable irons a family of 
metals uniquely capable of meeting 
the most diverse design, produc- 
tion and performance requirements. 
Whether the vital consideration is 
high strength, toughness, ductility, 
hardness, machinability, high or low 
temperature performance, wear re- 
sistance, or economy and adaptabil- 
ity for complicated designs, Malle- 
able castings have the versatility to 
meet exacting specifications. 


For versatility of shape, the casting 
process is unexcelled. It permits 
direct production of the most com- 
plicated components. The metal is 
placed exactly where it is needed 
regardless of the intricacy of the 
design. 


The capabilities of the metal to be 


cast are of even greater significance, 
for every application has a different 
set of requirements. Here, Malleable 
iron provides unique opportunities 
to obtain better parts at less cost. 


Holes can be punched in Malleable, 
surfaces can be coined to meet rigid 
specifications. The pearlitic Malle- 
ables can be surface-hardened for 
even better wear resistance. These 
and other advantages make today’s 
Malleable iron one of the most ver- 
satile engineering materials available. 


Although Malleable iron’s proper- 
ties are flexible, depending on serv- 
ice requirements, certain relation- 
ships remain constant. Malleable 
provides more strength and tough- 
ness per dollar than any other metal. 
It is also the most machinable of all 
ferrous metals of similar properties. 





Malleable castings can be produced in sizes ranging from the hammer handle 
wedge, shown here, weighing less than an ounce, to the 1,125 pound bridge scupper. 
Throughout this range is an endless variety of castings, best made of Malleable for 
highest quality at lowest cost. 


Shapes and sizes of Malleable cast- 
ings are virtually limitless. The 
combination of Malleable’s good 
castability with modern production 


techniques regularly results in sec- 
tions as thin as 1/16”’ and tolerances 
of +.005” per inch in sections of 
1’’, with excellent surface finishes. 


Engineering Aids Available 


While the design of Malleable cast- 
ings is not complicated, it will pay 
you to consult a skilled Malleable 
engineer who can offer time. and 
cost saving suggestions for the pro- 
duction of better parts. As another 
aid to basic Malleable casting de- 
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sign, a special folder Data Unit 
104 — Design Versatility — is avail- 
able from any member of the Malle- 
able Castings Council and from the 
Malleable Castings Council, Union 
Commerce Building, Cleveland 14, 
Ohio. 





These companies are members of the 


A Oe ae 8 





pe : 
“As e*™ 
TINGS coun 


CONNECTICUT 

Connecticut Mall. Castings Co., New Haven 6 
Eastern Malleable Iron Co., Naugatuck 

New Haven Malleable Iron Co., New Haven 4 


DELAWARE 
Eastern Malleable Iron Co., Wilmington 99 


ILLINOIS 


Central Fdry. Div., Gen. Motors, Danville 
Chicago Malleable Castings Co., Chicago 43 
Moline Malleable Iron Co., St. Charles 
National Mall. and Steel Castings Co., 

Cicero 50 
Peoria Malleable Castings Co., Peoria 1 
Wagner Castings Company, Decatur 


INDIANA 

Link-Belt Company, Indianapolis 6 

Muncie Malleable Foundry Co., Muncie 
Terre Haute Mall. & Mfg. Corp., Terre Haute 


MASSACHUSETTS 
Belcher Malleable Iron Co., Easton 


MICHIGAN 

Albion Malleable tron Co., Albion 

Auto Specialties Mfg. Co., Saint Joseph 
Cadillac Malleable Iron Co., Cadillac 
Central Fdry. Div., Gen. Motors, Saginaw 


MINNESOTA 
Northern Malleable Iron Co., St. Paul 6 


NEW HAMPSHIRE 
Laconia Malleable Iron Co., Laconia 


NEW JERSEY 
Meeker Foundry Company, Newark 4 


NEW YORK 


Acme Steel & Mall. Iron Works, Buffalo 7 
Frazer & Jones Company Division 

Eastern Malleable Iron Co., Solvay 
Oriskany Malleable tron Co., Inc., Oriskany 
Westmoreland Mall. lron Co., Westmoreland 


OHIO 

American Malleable Castings Co., Marion 

Canton Malleable Iron Co., Canton 5 

Central Fdry. Div., Gen. Motors, Defiance 

Dayton Mall. Iron Co., tronton Div., Ironton 

Dayton Mall. Iron Co., Ohio Mail. Div., 
Columbus 16 

Maumee Malleable Castings Co., Toledo 5 

National Mall. and Steel Castings Co., 

Cleveland 6 


PENNSYLVANIA 

Buck Iron Company, Inc., Philadelphia 22 
Erie Malleable tron Co., Erie 

Lancaster Malleable Castings Co., Lancaster 
Lehigh Foundries Company, Easton 
Meadville Malleable tron Co., Meadville 
Pennsylvania Malleabie Iron Corp., Lancaster 


TEXAS 
Texas Foundries, Inc., Lufkin 


WEST VIRGINIA 
West Virginia Mall. |ron Co., Point Pleasant 


WISCONSIN 

Badger Malleable & Mfg. Co., S. Milwaukee 

Belle City Malleable Iron Co., Racine 

Chain Belt Company, Milwaukee 1 

Federal Malleable Company, West Allis 14 

Kirsh Foundry Inc., Beaver Dam 

Lakeside Malleable Castings Co., Racine 

Milwaukee Malleable & Grey Iron Works, 
Milwaukee 46 
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Ready...aim...NO FIRE! 


Take 10 high-temperature alloy-melting 


furnaces, hydraulically operated—each 
pouring 1500 Ibs. of molten metal every 
hour in close proximity to “live” hy- 
draulic lines—and you can readily see 
why selection of hydraulic fluids is im- 
portant to Calumet & Hecla’s Wolverine 
Tube Division. 

Now the operation is made more reli- 
able by the use of Shell Irus Fluid 902, a 
water-in-oil emulsion type fluid. Irus” 
Fluid was C & H’s choice, after carefully 


studying other commercial hydraulic flu- 
ids—for many reasons: 
1. Irus Fluid will not support combustion. 
2. Irus Fluid has excellent lubricating prop- 
erties 
. Irus Fluid has hydraulic efficiency and 
equipment compatibility. 


. Irus Fluid is economical, costing about 
one-third less than other fire-resistant 
fluids. 


. Irus Fluid’s bright yellow color makes it 
easy to spot and trace leaks. 


In plant after plant, operators find that 
these advantages assure maximum safety 
to both personnel and equipment. 

If you have a hydraulic line fire hazard, 
we suggest that you have the Shell In- 
dustrial Products Representative show 
you the many advantages in Irus Fluid 
902; or write to Shell Oil Company, 50 W. 
50th St., New York 20, N. Y., or 100 Bush 
St., San Francisco 6, Calif. In Canada: 
Shell Oil Company of Canada, Ltd., 505 
University Ave., Toronto 2, Ontario. 


SRIELL IRUS FLUID 9SO2 


the low-cost, fire-resistant hydraulic fluid 
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2-WAY HORIZONTAL DRILL HANDLES BOLT CIRCLE 
HOLES FROM 7/16” to 7/8” DIAM. in STAINLESS STEEL . 


by teil ley Wile), } + 
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Stainless Steel Gate Valve 
with double bolt circles. 


Whether it is a 36 station transfer, an 8 
station rotary, or a unit such as this one 
illustrated — YOU CAN DEPEND ON 
BAUSH TO DESIGN AND BUILD THE BEST. 


= 
BAUSH 


MACHINE TOOL CO. 


SPRINGFIELD 7, MASSACHUSETTS 











1%’ RB-8 Acme-Gridley producing 
200 steel shafts per hour for 
four barrel carburetors. 


NATIONAL ACME'S N 


INCLUDES ALL PHASES OF COST REDUCTION 
Check YOURS ... Then Check National Acme 


Direct Costs: these include direct dollar 
savings as realized by Carter Carburetor 
...an “every day” job for Acme-Gridleys. 
Indirect Costs: effecting important savings 
in maintenance, downtime, scrap reduction, 
tool costs, etc. 


Product Redesign: teaming with your de- 
sign group to take full advantage of Acme- 
Gridleys' cost reducing capabilities. 


Direct Material Costs: our engineers 
provide important savings in this area by 


constantly matching machines and tools to 
modern metallurgical problems. 
Make-or-Buy Reviews: in many cases our 
Contract Division can assume your produc- 
tion headaches and relieve you of immediate 
capital investment. 


Spot Modernization: pioneering in modern 
tooling methods, and the flexibility of Acme- 
Gridleys can provide many “on-the-spot” 
savings. 





Versatile Acme-Gridley produces 


EIGHT DIFFERENT PARTS 


f . j / -_ Cc. f 
TK) } a >/ ’ ; a ? NryaA ’ j Nnolhine ~ a Ts r> 
gs f / j j i fica ‘ J LJUCE if @ 


Fer Custer Coton division of ACF Industries, Inc. 


Here’s machine tool versatility at its best . . . versatil- 
ity that provides documented cost savings for Carter 
Carburetor year in and year out. Machine investment 
and cost-per-piece are greatly reduced. Illustrated is 
but one example. 

The spindles of a standard 14’’ RB-8 spindle Acme- 
Gridley bar automatic were locked against rotation 
with a simple spindle locking device. Each spindle 
functioned as a work holder when the machine indexed 
from position to position. The inherent accuracy of 
Acme-Gridleys assured precise alignment of the work 
with the standard and special attachments . . . whether 
it’s the first or last piece in the run. When spindle 
rotation is desired, the locking device is simply 
removed and replaced by the spindle drive gear. 

Check the industry’s most modern approach to 
tangible cost reduction. Call, write or wire today! 


Close-up of tooling zone showing 
milling of slot in 4th position. 


THE NATIONAL 
ACME COMPANY 
¢ oe 179 E. 131st STREET 
Woy CLEVELAND 8, OHIO 
Pioneer in c ) 
Circumferential 
Automation Sales Offices: Newark 2, N.J.; Chicago 6, Ill.; Detroit 27, Mich. 
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CROSS TAP 4 HOLES. 
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PROBE. FORM END AND DRILL FOR TAP. 
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NEW TREPANNING LATHE 


will handle high-alloy forgings up to 67 feet long 


Reportedly the fastest as well as the largest trepanning lathe yet 
built in the United States, this huge machine will bore holes 
from 2” to 20” in diameter. 


Faceplate speeds range up to 250 RPM. Boring-bar tailstock can be 
either stationary or rotating—with rotating speeds up to 400 RPM. 

To eliminate damage to the mechanism from chips, the double rack- 
and-pinion feed is located under the ways. Rack-pinion design 

permits unlimited length of travel. Adjustable overload feed protection 
provides automatic bar retraction. Special roller steadyrests are 
supplied for convenient loading and high-speed operation. 

We are prepared to engineer a trepanning lathe to meet your 
requirements. Send us your inquiry today. 


. FARREL-BIRMINGHAM COMPANY, INC. 
CONSOLIDATED MACHINE TOOL DIVISION 
565 Blossom Road, Rochester 10, New York 
Plants: Ansonia and Derby, Conn., Buffalo and Rochester, N. Y. 
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OLIVER’S 








features automatic wheel dressing 


with every stroke 


The drawing above shows the grinding wheel passing over a cutter 
tooth after being dressed and formed automatically by a fixed 
diamond. This happens with each stroke of the Oliver automatic 
face mill grinder. This exclusive Oliver of Adrian feature permits 
carbide grinding with a silicon carbide wheel. Automatic feed-down 
accurately compensates for each dressing thus providing a fixed 
grinding line which insures a minimum of run-out. 


The machine automatically indexes the cutter and controls the 
tooth shape by a simple cam arrangement so that any practical 
roughing or finishing form can be obtained. Oliver’s face mill 
grinder is hydraulically operated for smooth, fast (4 to 8 times 
faster per cutter), accurate and trouble-free performance. 


In addition to the automatic machine, Oliver also produces a hand 
operated, heavy duty machine for all types of face mill grinding on 
coarse and fine pitch cutters from 4” to 24” in diameter. Still a third 
machine in this general family is the Oliver No. 2 Arc Radius Cutter 
Grinder for face mills and cutters requiring a radius on the corner. 


Oliver will grind face mills on a “no charge” basis as a demon- 
stration of the ability of the machines. We’d like to work with 
you—write today. 


OLIVER .| ADRIAN 


1410 E. Maumee St. * Adrian, Michigan 


DRILL GRINDERS AND THINNERS—TOOL AND CUTTER GRINDERS—AUTOMATIC AND MANUAL 
FACE MILL GRINDERS—TOOL BIT GRINDERS—CONTOUR SAWING AND FILING MACHINES 


FACE MILL GRINDER 


A “TRIPLE CHECK” 
FOR FACE MILLS 


To obtain peak performance in your 
face milling operations you must be 
certain to achieve (1) maximum cut- 
ter life, (2) lowest possible micro-inch 
reading on the surface being milled 
and (3) the most economical method 
of sharpening the cutter. 


Check your performance to see if you 
are using all three of the following 
helpful hints: 


5. 


Maximum cutter life requires the 
elimination of all sharp corner angles 
which are normally subject to early 
breakdown. The Oliver face mill 
grinder automatically incorporates a 
corner radius between the face and 
the lead angle thus correcting this 
situation. A test grind on your face 
mill will show a substantial increase 
in pieces milled per grind. 


For the finest finish a radius should 
be used on the face rather than a 
Straight line grind. The face radius 


(40” to 100”) eliminates the line con- 
tact which is largely responsible for 
the rougher milled surfaces. Stand- 
ard cams include this feature auto- 
matically on the Oliver machine. 


Minimum grinding costs require the 
use of fast, automatic machines cap- 
able of using semi-skilled operators. 
The Oliver face mill grinder provides 
for complete automatic operation, 
including the indexing as well as the 
grinding of the lead angle, corner ra- 
dius, face, dish and the removal of the 
soft steel backing on carbide tipped 
cutters. The automatic up-feed of 
the cutter is an optional feature. 








.002 inch clearance between knives produces 
sharp, straight, accurate edges in the 18 gauge 
metal cut on this Steelweld Shear. The clear- 


ance is easily increased to suit heavier metal. 
The shear operator is not confined to some 


STEELWELD DIVISION * THE CLEVELAND CRANE & ENGINEERING CO. e 


58 


Cuts 1200 


average compromise clearance. 


Per Hour 


Farm Equipment Manufacturer Gets Sharp, Accurate Cuts 
Because of Steelweld’s Exclusive Knife Clearance Adjustment 


ASSEY-HARRIS-FERGUSON, Ltd., Toronto, 

well known throughout the world as a 

leading manufacturer of farm implements does 

much of the cutting required for the various 
steel parts with Steelweld Shears. 


Massey-Harris-Ferguson obtains the best possi- 
ble cuts because the knife clearance can be 
adjusted exactly to suit the thickness of metal 
being cut. It is not necessary to depend upon 
some compromise difficult-to-change knife set- 
ting with Steelweld Shears, as they are easily 
adjusted to the correct clearance in 10 seconds. 


Write for free copy of Catalog No. 2011 
Gives construction and engineering details 


For more dota, circle this page number on inquiry card 


Illustrated is one of the many cutting jobs for 
which Steelwelds are used. 108-inch lengths of 
18 gauge steel are cut into six 18-inch pieces at 
a rate of 1200 per hour. Knife clearance setting 
for this work is .002 inch. This shear has been in 
operation 24 hours a day, six days a week, for 
many years. 


STEELWELD 


uicior) SHEARS 
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5456 E. 282 ST. « WICKLIFFE, OHIO 


guwant 
*nelinable : 


ecHANicAl CLUTCH? 


> AUTOMATIC meal 


Don't settle for “second-best” when the best 
may cost you less! Chances are whatever your 
needs in an inclinable, it’s a Bliss standard— 
simply because Bliss makes more types and 
sizes of inclinable presses than any other 
builder. In fact, someone else’s “special” may 
be a Bliss standard. Check it out for yourself 
before you buy —write for our most recent 
inclinable catalogs and data sheets. You'll see 
that size for size, no matter what you want in 
an inclinable, you get more press from Bliss 
... large crankpins, long strokes, greater open- 
ings, bigger beds and many other extra values. 
A press that’s backed by 4 century of press 
engineering - - - by competent counsel... by 4 
dependable parts and service program. In 
short, you’d be wise to check Bliss —first! 


ec. w. BLISS COMPANY 
Canton, Ohio a 


—~_ oo 


Bliss is more than a name 


*4? 
it’s a guarantee! 


PRESSES + ROLLING MILLS + ROLLS 


DIE SETS - C 
mi AN MACHINERY + CONTRACT MANUFA 
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Val Koller tells why he continually adds more 
Moore Jig Borers and Jig Grinders to his team 


This is another in a series featuring the views of owners of leading tool and die companies. 


by VAL. KOLLER 
President 

Koller Die & Tool Co., 
Milwaukee, Wisconsin 
Manufacturer of Dies 
and Metal Stampings— 
Tools—Jigs— 

Fixtures and Gages— 
Special Machines 


Moore equipment in Koller plant 


“Since our foundation in 1919 it has been my per- 
sonal objective to strive for perfection. Since that 
time perfection has evolved into a .000010” word for 
tool and die makers. Such precision is rapidly be- 
coming common-place... particularly in electronics 
and guided missile fields of production. With the 
installation of Moore equipment in 1950, we have 
been able to compete successfully in a caliber of work 
that before was not possible. 

“Since that initial investment in a Moore Jig 
Grinder we have continually added Moore team- 
mates to our toolroom. Today we operate more Moore 
equipment than any other top contract shop in the 
greater Milwaukee area. 

“The tolerances and intricate contours now re- 
quired make Moore Jig Borers and Jig Grinders a 
must in each toolroom. These machines operate at 
full capacity each workday with negative downtime 
due to mechanical failures. In fact, we have found 
that it costs real dollars and cents to operate without 
Moore equipment. 

“This cost factor is just one of many reasons why 


HOLES, CONTOURS AND SURFACES, 
tells how to produce tools and 
dies the modern way 
424 pages, 
495 illustrations. 
$5 in U.S.A, 


$6 elsewhere. 


JIG BORERS + JIGGRINDERS + 
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PANTOGRAPH WHEEL DRESSERS 


, with new #3 Jig Grinder in foreground. 


we recently added another teammate to our toolroom 
...the new Moore Model *3 Jig Grinder. This ma- 
chine, with its tenth-splitting accuracy, hardened 
ways and wider range, enables us to service more 
customers better?’ 

Write today for literature describing the unique 
features of #3 Moore Jig Borers and Jig Grinders or 
see our catalog in SWEET’S MACHINE TOOL FILE. 


MOORE SPECIAL TOOL COMPANY, INC. 


734 Union Avenue, Bridgeport, Connecticut 


This 116 cavity mold plate was completely jig ground at 
Koller on a Moore Jig Grinder. Tolerances: hole location 


.0OOL”, hole diameter + .0001”. 


ADD ¢j; TO YOUR TOOLROOM 


* PRECISION ROTARY TABLES *« HOLE LOCATION ACCESSORIES 
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whatever the 
machine tool 
application... 

you can depend on 
CUNO 

engineered filtration 


CUNO Filters are vital to the efficient operation of 
machine tool lubrication, hydraulic, and coolant sys- 
tems. By removing damaging particles, they help 
reduce maintenance and replacement costs by pro- 
tecting bearings, gears, valves, pumps, controls, etc. 
...help improve the quality of the product being 
manufactured. 

Depending upon the specific application, CUNO 
offers you three basic filter types ... CUNO Positive 
Self-Cleaning Edge-Type, CUNO Automatic 
Self-Cleaning Wire Wound Type, CUNO Disposable 
Depth Cartridge Filter ... available in a variety of 
housings to meet any flow requirement. 

Whenever you have a filtration problem—involving 
either a built-in application or a centralized system— 
write us. Our engineers will welcome the opportunity 
to demonstrate how you can depend on CUNO. 











Mi 
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THE CUNO ENGINEERING CORP., Dept. 11, MERIDEN, CONN. 


A Leader in Industrial Filtration for More Than 30 Years 
In Canada: Peacock Bros., Ltd., P. O. Box 1040, Montreal 3, P.Q. 
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NEW 
CP PORTABLE 


You take the tool to the work with the CP Port- F 0 N V 2 i T S 

able Broach Gun... a completely new technique 

in broaching. Operation is fast and simple. 

Broach is inserted in pilot hole and with a 

squeeze of the trigger the hole is formed or fin- 

ished in a single, swift operation. Set-up time P| LOT 4 () LES 
is eliminated since no jigs, fixtures or templates 


are required in most applications. Drilled, 
punched or cast holes can be finished to round, 
square, hexagon, oval, or irregular shapes in 
any work area. Angle Broach Puller, for close 


quarters, is also available. 
square 


CEE 


The broach pulls a clean hole every time, and 
leaves it “mirror” finished. Hole sizing accuracy 
can be +.0002. Unskilled operators can consist- 
ently produce accurate holes with minimum : oval 
training time. 
CP Power Cell weighs only 58 pounds, oper- 
ates on shop air lines, furnishes oil pressure up : 
to 7,000 psi. Easily moved from job to job any- eo splined 


where in the plant. Also powers hydraulic riv- 
eters, squeezers, punches. 


keyed 


Chicago Pneumatic 


8 East 44th Street, New York 17, N. Y. 


Pneumatic Tools ¢ Air Compressors ¢ Electric Tools ¢ Diesel Engines 
Rock Drilis ¢ Hydraulic Tools «© Vacuum Pumps e¢ Aviation Accessories 
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Can also 
be used 

to finish 
round holes 
to — 0002 


Chicago Pneumatic Tool Co., 8 East 44th St., New York 17, N.Y. 


I'm interested in broaching holes. Please send me a copy of 
Bulletin 581-2. 


Dept. B-14 
Nome 


Company 


Adddress 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
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LATHE: 16” Powerturn prior to 
90° COPYMATIC 54” centers 


Inserting flat template in Copymatic 
halotdsllsllale Mmm oliolal 


lathe 


already 
chucked in 


CUSTOMER: Reaction Motors 
Division of Thiokol Chemical Corp. 
ADDRESS: Denville, New Jersey 


DISTRIBUTOR: 


Harrington-Wilson-Daum Corp., 
Mt. Vernon, New York 


WORKPIECE: 


Rocket Motor Nozzle 
MATERIAL: 347 stainless steel 
CUTTING TOOLS: High speed stee] 


OPERATION: 


Contour turning and boring 


TIME: 
Machining 
Handling... . 


Floor-to-floor. . . 
RESULTS: 63% savings in time 


DATA BY: 


P, Meccarelli, Gen. Foreman 


reports 
eT -telallola Mm itelielam Olhaliielas 
fatto) co) Mt @lat-Tuiliece] Mt ola slo) gelilely 


by this 

Lodge & Shipley 
Powerturn 
Copymatic 
Lathe 


the 
nozzle 
oli-t4-t Mela Mil-telel i iela a 


Contour 
geld 4-31 


turning exterior of the 


motor Note finished 


A pioneer in jet propulsion, Reaction Motors Division of Thiokol 
Chemical Corp., Denville, N. J., plays an important part in 
America’s rocket defense and space exploration programs. In 
turn, and in turning, a Lodge & Shipley POWERTURN COPY- 
MATIC plays an important part in rocket motor production. 


In contour turning and boring a typical reaction motor nozzle, the 
COPYMATIC cuts 12 hours from the previous time, completing 


the job in 6 hours machine time and one hour handling time. 


Whether you're machining the new and tougher alloys or the old 
stand-by metals, you'll appreciate the strength, rigidity and extra 
power available in Lodge & Shipley Lathes. For special jobs or 
routine operations, the speed and accuracy of these world famous 
lathes offers much to virtually any lathe user. 

Investigate the time and money-saving possibilities of Lodge & 
Shipley COPYMATIC Lathes with 45° or 90° tracer slides. Con- 
tact your Lodge & Shipley representative or write for literature: 
The Lodge & Shipley Company, 30957 Colerain Ave., Cincinnati 25, Ohio 


More than ever before, your LODGE-ical choice . . . Lodge & Shipley 
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No other manual grinder offers 
so many advantages as the new 


DoALL Model DH-612 


You’ve never seen a manual surface grinder with such 
accuracy, convenience and all-around flexibility as the 
DH-612. Compare it with all the rest—and see. 


Accuracy—The DH-612 grinds to closer tolerances 
than others in its class. It is easy to grind accurately to 
handwheel calibrations—vertical feed to .0001” and 
cross feed to .0002”. The 1 h.p. motorized or belt- 
driven, permanently lubricated, anti-friction bearing 
spindle provides steady, precise grinding action. There 
is no table climb because the saddle ways support the 
entire work area to the extreme ends of the table travel. 


Convenience—Machine height can be adjusted for 
individual operators. The table drive handwheel can 
be easily moved for left- or right-hand operation and 
the wheel handle positioned to suit the operator. A 
one-shot lubricator oils all moving parts. 


Flexibility—A complete line of attachments includes 
a downfeed handwheel extension to bring all controls 
within easy reach of a seated operator, also ‘Cool 
Grinding” coolant system, and hydraulic table opera- 
tion. The grinders leave our factory prepared to accept 
these attachments at any time in the customer’s plant. 


The DoALL DH-612 Surface Grinder 
Table travel: 7” x 13” 


: Work height: 0” to 124%” 
ACCURACY Vertical-feed ‘eh sa graduated in tenths 
PROVED 


Saddle lock for form and plunge grinding 
Full range of optional equipment: 
Zeroing slip rings for cross and downfeed 
Through-the-wheel ‘Cool Grinding’’ and 
flood coolant system 
Hydraulic table drive 
™ Magnetic chucks, permanent and electric 
parson Fics steel types with DoALL SELECTRON® 
step bloc Rectifiers 
High-speed spindle attachment 
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-. 














bo ee grinds this step block directly from aoe 

whee ibrations to “‘tenth” accuracy. This elimina a 

the grind-and-measure techniques commonly used. This SEE IT—TRY IT at your local 
impressive demonstration is one of many ormance fea- DoALL STORE 

tures that make the versatile DH-612 grinder outstanding. See the new DH-612 grinder. Try its many 


advanced features. Call your local DoALL 
Sales-Service Store or write: 


The D6ALL Company, Des Plaines, Illinois 


’ = eT SAW f 
, ee eee: | SM § 
THIS IS A 


TYPICAL DoALL STORE MACHINE TOOLS cocccccceseeces CUTTING TOOLS coccccccceseees INSTRUMENTS eeeeccceseee IN STOCK 
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7 PLA-CHEK GAGES stand guard over Ford precision and 
accuracy in this Layout and Inspection room at Ford Motor 
Company's Dearborn engine plant in Dearborn, Michigan 


7 of ZOO Reasons 


Why 


inspections 


are fader at Forde! 


PRECISION RISERS 
Built with the same precision as the 
gages themselves, PLA-CHEK Gage 
Risers may be used to extend the useful- 
ness of every PLA-CHEK Gage from the 
smallest to the largest size. Available in 
6” height for 6”, 12”, 18” PLA-CHEKS 
«e+ 12” height for 24”, 36”, 48” models 


MICROMETER THIMBLE 
is graduated to .0001” and provides 
dimensions between 1” steps on measur- 
ing bar. Measuring bar of the 18” model 
(as illustrated) and larger models, can 
be adjusted to enable the user to take 
readings up or down relative to a center 
line or other reference line on the work 


f | 


PLA-CHEK GAGES 
Guard Ford Precision 
while Cutting Inspections 
from Minutes to Seconds 


Precision is a law at Ford Motor Company. 
And speed is essential to the maintaining of 
high volume production. That’s why you'll 
find more than 200 PLA-CHEK Gages at work 
in various Ford plants speeding inspections 
while guarding Ford precision and quality. 


PLA-CHEK GAGES, available in a full range 
of sizes to meet every surface plate inspection 
and layout requirement, can be set 5 to 20 
times faster than other methods of comparable 
accuracy. They are guaranteed accurate to 
.00005" throughout the entire range of the 
6", 12” and 18” sizes and in the 24”, 36” and 
48” sizes to .OOO1L” in any 24” length or .0002” 
over their entire range. 


In August, 1946 Ford Motor Company pur- 
chased its firsts PLA-CHEK Gage. Today there 
are 200 at work in Ford inspection rooms and 
at Ford machines. Such confidence on the part 
of Ford Engineers must be deserved. Let us tell 
you how you, too, can speed inspections, main- 
tain extreme accuracy and save money with 
PLA-CHEK Gages. Write for complete, de- 
tailed literature. 





GAGE COMPANY 


P.O. BOX 3806 
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CLEANLINESS: Fixtures SETUP & TOOL CHECK gages | PROBING stations at key » CHANGE GEARS in heads for 
and parts are washed are provided at all key points locate and signal changing cutting speeds 
on return conveyor. stations. any tool breakage. if desired. 
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N Te uy STATIONS, to 

; aa OPERATIONS. 
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PRODUCTION = 
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TOLERANCES- 

Tolerances as close as a ia ote 

few tenths can be maintained —— 


on Buhr ECONOMATICS 
when required 


SPOT GAGING of BUHR “‘BUILDING-BLOCK”’ | PRECISION BUILT FIXTURES | CONVERTIBILITY is further 
parts in process without construction does not give 100% parts aided by providing 10 
stopping machine. sacrifice rigidity. interchangeability. future potential work-stations. 
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AUTOMATIC LUBRICATION 
of entire machine 
except motors. 


ydraulic pump housing 
IME— 24 secs. for 2 parts 
ONS—115 

S, total—26 stations 
1ONS—drilling, tapping, 
aming, spot-facing, boring, 
rm-grooving, feed-out facing, 
obing and gaging 

CES—as low in some cases 


a few tenths of a thousandth 
ith excellent surface finish 


GOOD ACCESS for tools 
etc., provided by ample 
room between stations. 


In 69 seconds of machining time this 
3-way machine rough bores 9 diam- 
eters, semi-finishes 4 bores, machines 
7 chamfers and 3 faces. 


ECONOMATICS SAVE MONEY 
IN LOW PRODUCTION, TOO 


By combining numerous operations through multi- 
diameter boring tools, using throwaway inserts, only 
4 simple 2-way and 3-way Buhr Economatics pro- 
duce all bores in the transmission housing for one 


of the major tractor producers. 


Diagrammatic sketch below shows 
the three spindles of the right-hand 
head of the machine illustrated 
above. Throw-away inserts are com- 
bined in specially designed tools to 
rough bore, chamfer and face various 
openings. Related dimensions can 
be held closely because they are 
formed by the same tool. Tool grind- 
ing is unnecessary and set-up time 
is minimized. 
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MACHINE TOOL COMPANY 
specializes in the design 
and construction of 

practical versatile multi- 
operation machine tools. 


Basic features stressed in 
all Buhr machine tools 
include: 


QUALITY rugged design and manufacturing 
accuracy are combined to provide 
long trouble-free operation. 


CONVERTIBILITY Buhr uses standardized “building- 
block” parts wherever possible in 
its machines, fixtures, etc. 

All such parts are held to 
interchangeability tolerances. 


PRODUCTIVITY dependability is designed and 
built into Buhr machines to 
insure maximum productivity per 
man-hour consistent with 
production requirements. 


LOW DOWN TIME —every effort is made to minimize 
downtime by careful attention to 
future maintenance 
requirements, etc. 


VERSATILITY Buhr machines have a well-earned 
reputation in industry for their 
versatility. Many can produce 
a variety of parts with minimum 
changeover time. 


Buhr welcomes the opportunity 
of discussing your machining 
requirements. Give us a call or 
drop us a line, 


CHINE TOOL 


ANN ARBOR, MICHIGAN 








the symbol of 
quality in 
multiple operation 
high and low 
production 
equipment 


ATOM ILLO AS 
examples 
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Typical jobs on 
various B&F4FF Economatics 


Any random selection is naturally incomplete. If you don’t see a 
part that looks like yours, send us a part print and we will be 
happy to tell you what Buhr Economatics are doing to cut costs 
on your type of part. 


ay a On this part, a short Buhr Economatic trans- 
A fer machine has eliminated an annual re- 


tooling cost averaging $40,000 per year. 
A Short Transfer Machine #C-5188 
4 
7 different road machinery parts are & * 





produced on one automatic machine. Set- 
AXLE HOUSING tings for different parts are pre-selected mo 
with a dial switch. 


i Shuttle-type Machine #C-4552 


Ee On this conventional Economatic, a %4” ROAD MACH'Y PARTS 
hole is drilled 7% in. deep in 5 steps 

(2 parts at a time). A proximity switch 

stops machine if a drill should break. 


gy MN Dial Index Machine #C-5117 - 
en 'F Fo fa Ny » 


tase caeennnces Fe ae a 
| Cast manifolds (both LH and RH) are La 


produced at a rate of one every 21 ie 
| seconds on a 20-station machine. 






x 


DEEP HOLE DRILLING 





a Transfer Machine #C-4524 “st 


From 19 to 28 operations per part are MANIFOLDS 
performed on 32 different valve body 

styles on the same machine with only 

simple tool changes. 


Trunnion Machine #C-5021 





| 43 operations are performed on either 
| aluminum or cast iron housings at 21 sta- 
| tions. Time cycle is 21 seconds per part. 


Transfer Machine #C-4098 


VALVE BODIES 


“ 
% 


A 4-station 3-way (2 horizontal, 
vertical) dial index Economatic for drilling, 
reaming and facing control arms. 


3-way Machine #C-4005 


A es ciated cenpnatiintildanslahansiaiatie 





All spark plug holes are combination 
drilled and reamed on a simple 2-fixture 
4-station machine with a 12-spindle head. 


' CONTROL ARM 


| 
| 
| 
| 


Single-station Machine #C-4941 
aed 











350-ton Double Crank Henry & Wright Dieing 
Machine, one of many at Chrysler Corporation, 
produces piston stops from .062” x 6” cold 
roiled steel. Because dies can be changed 
quickly, this machine which accommodates 
stock up to 48” wide, is highly practical for 
many different jobs. 


Maximum Production ... Maximum Savings 
with Henry & Wright Dieing Machines 


A single, versatile Henry & Wright can 
economically replace several conven- 
tional mechanical presses because they 
offer more opportunity for savings. 
Day-to-day production demands ver- 
satility, quick die changes with mini- 
mum down time, adaptability for either 
large or small parts —long or short 
runs. 

Die life — a vital cost factor — can 
be lengthened with Henry & Wright's 
single or double crank dieing machines. 
Every feature is designed for proper die 
alignment, better, faster production. 

Thousands upon thousands of extra 
parts before regrinding. All reciprocat- 
ing parts are accurately guided assuring 
correct tool alignment and minimum 
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wear. Because H & W’s transmit power 
through the crosshead below the die 
bed, the pull-down stroke, guided by 
four guide rods, assures close control 
of the power stroke. Angular thrust 
from the crankshaft is received by the 
lower crosshead — cannot be trans- 
ferred to the upper crosshead for pos- 
sible punch misalignment. Saves on die 


regrinding — more uniform wear on 
tools. Reduced die clearance is also 
permissable—saves on die life and re- 
duced cycle time. 

Find out today how Chrysler and 
other major parts producers have capi- 
talized on the many advantages of these 
fine machines. Write or call your near- 
est H-P-M field representative today. 


THE HYDRAULIC PRESS MFG. COMPANY 


A Division of Koehring Co. 
Mount Gilead, Ohio, U.S.A. 
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30% T0 50% LONGER LIFE FOR RESINOID-BONDED DIAMOND WHEELS 


Six hundred separate trials, using 145 wheels, were 
run by the Diamond Research Laboratory to test 
a completely new type of natural diamond grit for 
resinoid wheels. The results: this new grit in- 
creases the life of natural diamond resinoid-bonded 
wheels by 30% to 50%. 

The particles of this new grit do not readily 
pull out of the bond. Instead, they break down 
into ever-finer fragments which constantly expose 
new, sharp cutting surfaces. 


TEST EQUIPMENT: Three 18” Jones & Shipman 
production grinders were fitted with special 
spindles to enable wheels to operate at 5500 sur- 
face feet per minute, the speed generally used in 
diamond grinding. 





The wheels were of the DIA1 type, 6” in di- 
ameter, 3/16” face width, with 1/8” depth of 
resin. Each wheel contained 31 1/4 carats of the 
new grit. Metal to be ground was tungsten carbide 
of the same quality normally used for milling cut- 
ters, lathe tools, etc. During the course of the tests, 
700 pounds of hardest carbide were ground away. 


RESULTS: This new friable grit, Selected Natural 
Diamond (SND-RESINOID), increases the life of 
natural diamond resinoid wheels by 30% to 50% 

depending on the type of job at hand. The grit 
will be available to your wheel manufacturer soon. 
Next time you order diamond resinoid wheels, 
specify SND-RESINOID ...the most economical 
and the most efficient grit you can use. 
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Tests were run on these three Jones & 
Shipman production grinders. Results 
showed that the new grit, Selected 
Natural Diamond (SND-RESINOID), 
increases the life span of natural dia- 
mond resinoid wheels by 30% to 50%. 





INDUSTRIAL DISTRIBUTORS (SALES), LTD. 


P YOU CAN DEPEND ON NATURAL DIAMONDS 
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Cylindrical 
Roller Bearing 


When can 
a standard 
bearing 
doa 
“special” job? 


Angular 


(Ofelas ¢- lea ae =1-7-1alal 4 


— 
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Single Row 
Deep Groove Bearing 


Suppose you need a high speed 
bearing to support either heavy thrust 
load or thrust load combined 
with radial load. It is almost a 
certainty that S&S angular 
contact ball bearings will do the job. 
StS bearings of this type 
are produced in bore sizes ranging 
from 3/4,” to just over 7”. 
They lend themselves to all sorts of 
mountings. For example, 
you can mount them in pairs 
either face-to-face or back-to-back 
where axial rigidity and high radial 
capacity are needed. Or you can 
mount two or more bearings 
in tandem, where a particularly 
high thrust capacity is required. 
Yet this is a standard S&F 
bearing, promptly available in over 
80 sizes of single- and double-row types. 
Almost every S&S bearing can 
do “special” jobs for you. Why not 
find out how they’d be more efficient 
and economical? Call any one of the 
twenty-five sales offices. 
5924 


EVERY TYPE-EVERY USE 


oKF: 


INDUSTRIES INC PHILADELPHIA 32. PA 


* REG. U.S. PAT OFF 
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® Cutting with two Carriages equipped with plain block 
rests and follow rests. 


MACHINING 
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BILLETS 


32 inch “American'"' Double Carriage Pacemaker 
Lathe. 


An extremely difficult job—a real challenge to 
the rigidity, stamina and “‘staying’”’ qualities of any 
lathe. 


Cutting titanium offers terrific resistance to the 
cutting tool which in turn demands maximum 
rigidity of the tool supporting members in order to 
hold vibration to the very minimum; otherwise 
chatter and high tool mortality are inevitable. 


The fact that all of the major titanium fabricators are 
using ‘‘AMERICAN” Lathes, selected only after 
repeated demonstrations, is conclusive testimony to 
the power, stamina and rigidity of these machines. 


There are exclusive features which definitely con- 
tribute to this result, such as the wide, four vee 
bed with walls rigidly tied together between the 
girths by an angular web which forms a chute 
for quick disposal of chips; replaceable hardened 
tool steel vees; solid 3-vee mounting of the 
carriage on the bed; powerful headstock with 
triple bearing spindle and bearing adjustment from 
the outside and others which space limitations pre- 
vent mentioning. 


For a complete description of all of these features 
just send for bulletin No. 144. 


oes fab Oe 


LATHES AND RADIAL DRILLS 





UNIVERSAL JIG AND FIXTURE 
COMPONENTS AND CLAMP ASSEMBLIES 


Shown here are a few of more than a thousand 
different items in regular steel and stainless steel 
—the largest and most complete selection in 
the United States—now available from Universal 
Engineering Co. Write today for your copy of 
the complete, new catalog. 


213 


OTHER PRECISION-BUILT COST SAVING UNIVERSAL PRODUCTION TOOLS 
Mikro-Lok Boring ft 

Floating Chuck Standard Collet Chuck » es PS 

S ti 


“Kwik-Switch”’ 
tand il hi 
Boring Chuck Tool Holder Standard Drill Bushing Wedge-Lock 








Production Vise 


UNIVERSAL ENGINEERING COMPANY, = FrankeNMUTH 2, MICHIGAN 
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Precision made Niagara Shears are built to cut with 
micrometer accuracy ... and to keep cutting that way. 

Thousands are in use, but comments are nearly 
identical. Makes no difference how hard they’re 
worked. Three shifts a day, month after month, year 
after year...a Niagara Shear continues to be accurate. 


“Don’t have to change knife clearance” 


No adjustments needed for cutting different thick- 
nesses of stock ... even at the same time ... with 
consistently accurate, burr-free results. And much 
longer knife life! The secret is in the rigidity of 
Niagara’s exclusive box section design. “Upped pro- 
duction 25%,” says one user, “because we have fewer 
adjustments to make.” 


“Been workin’ her hard for 14 years 
...she’s as fast and accurate 
as the day she arrived” 














SHEARS 


“Costs less to operate” 


There’s less to do, less to learn and less to go wrong. 
Never even have to worry about damaging the machine 
by forgetting to change the knife clearance. Once set, 
Niagara Shears need no further adjustment. “Been 
using Niagara's for 10 years ... never had downtime 
for repairs or maintenance,” says another user. Even 
after long, hard use when it becomes necessary to turn 
the blades or change knives, it’s a very easy matter. 
Nothing like Niagara Shears for simplicity. 


FACT BOOK FOR YOU 


Bulletin 69 is filled with customer reports 
on Niagara Shear performance. You'll 
value it. Write today. 


—— 





NIAGARA MACHINE & TOOL WORKS * BUFFALO 11, N.Y. District 01 Distributors in Principal Cities 
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seven surfaces to turn: 
one template, one slide, two tools. 


Machine tools are rarely if ever bought 
because somebody thinks they might 
come in handy. They are bought be- 
cause a specific job needs to be done 
and because a particular machine is 
judged best fitted to do it. However, 
no matter how specific your need may 
be, versatility is the greatest by-product 
you can buy, and the greatest assurance 
of a profitable investment. 

Perhaps your problem is economical, 
long-run production of a contoured 
shaft piece. Well and good: your best 
bet is a New Britain +6F+ copying 
lathe. Now let’s suppose you develop 
a requirement for only a few hundred 


pieces like the one illustrated. Your 
New Britain +6F+ is every bit as effi- 
cient. Simple tooling; fast setup; rapid, 
accurate production. 

The applications for contour turn- 
ing are very broad. If you have con- 
tour turning, boring and facing work 
on shafts or chucking work, you should 
be interested in the New Britain +6F+. 
Many shops whose production require- 
ments wouldn’t justify very expensive, 
lightning-fast production can make 
highly profitable use of one of the 
basic models because of its versatility, 
accuracy, fast setup and inexpensive 
tooling. At the other end of the scale, 
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you can’t touch our machines for tre- 
mendous volume work. Obviously, this 
subject is much too broad and too im- 
portant to do justice to it here. We 
would like to send you literature that 
spells things out in much more detail. 
New Britain-Gridley Machine Division, 
The New Britain Machine Company, 
New Britain, Connecticut. 
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stainless, 225 per hour—brass 1500 per hour. 


Up to a point increased machine pro- 
ductivity is a matter of refinements, 
additions, skillful tooling and perhaps 
more power. Eventually you achieve 
about all the efficiency that can be 
built into equipment of conventional 
design. 

To achieve a major break-through 
in bar machine productivity necessi- 
tated redesign from the ground up. 
New Britain done it with such 
success that we are able to offer the 
metalworking industry a whole new 
family of machines with performance 
unequalled 


has 


anywhere. Independently 


cammed cross slides open up a whole 
new world of tooling possibilities. Power 
and spindle speeds are adapted to the 


important new metals and alloys. In- 
creased chucking capacity allows ap- 
plication of New Britain standards of 
speed and accuracy to much larger 
pieces. None of the New 
Britain exclusive features pre- 
serve 


famous 
which 
increase accessi- 


accuracy and 


bility over other machines have been 


Cross 


Slides 


Spindle 
Speeds 


Model Spindles 


177-3000 
177-3000 
64-633 
99-1504 


sacrificed. The chart below tells part 
of the story, and we have complete 
literature available to spell it out 
completely on the models which in- 
terest you particularly. New Britain- 
Gridley Machine Division, The New 
Britain Machine Company, New Britain, 
Connecticut. 


Spindle 


Capacity eal 


Weight 


” 


30-50 46,000 
12,800 
18,800 
18,875 
46,000 
46,000 


15-3¢ 

20-30 
30-50 
30-50 


WD} wi to|—|—] ol 
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open secret of New Britain superiority. 


Wide-open design makes the most fun- 
damental difference between a New 
Britain automatic chucking machine and 
other machines. It speaks for itself as a 
means of getting at the tooling, making 
adjustments and clearing chips. 
Massiveness, right from the floor up, 
is equally apparent and equally impor- 
tant in chucker work. You see it in the 
way the cutting tools make the heaviest 
cuts with a chatter-free 
that can’t be duplicated. 
Only New Britain provides a com- 


smoothness 


bination of longitudinal with transverse 
forming motion where needed. This 
versatility eliminates the need for sec- 
ond operation machines in many cases 
—particularly when a job is setup for 
double indexing, as illustrated above. 
New Britain spares no pains to in- 
corporate every new development to 
make chucker-type machining more 
profitable. The open-end design lends 
itself particularly well to magazine 
loading and unloading, for example, 
and many New Britains are being 


equipped to provide this feature. 
Whenever a number of operations 
are required on cast or forged pieces, 
these massive, rugged, powerful ma- 
chines offer great possibilities for sav- 
ings through faster, more accurate, 
more reliable production. A new and 
complete catalog on the New Britain 
chucker line is just off the press. We 
would be very glad to send you your 
copy. New Britain-Gridley Machine 
Division, The New Britain Machine 
Company, New Britain, Connecticut. 








Grand Rapids 


Announcement 


New Britain’s new and completely 
modern Rebuild-Retool Center at 
Bridgeport, Michigan, is important to 
every present and prospective owner 
of New Britain Automatics. 


This is the first center established 
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Bay City oO 
© Saginaw 


Bridgeport Bid 


© Flint 
© Lansing 


Detroit 


-—"O 


Toledo 


- 
-_-<—+- 


exclusively for the rebuilding and re- 
tooling of production machinery. It is 
staffed by men trained specifically for 
this type of work. It is equipped spe- 
cially for putting New Britains back 
on the job with maximum efficiency in 
minimum time, at minimum expense to 
the owner. 

Rebuilding and retooling may be 
“orphan jobs” elsewhere, but they rate 
top treatment at New Britain. Here is 
an important extra reason for selecting 


a New Britain when you purchase new 
equipment—a full time specialist or- 
ganization devoted to protection of 
your investment. 

If you would like to investigate the 
profit potential in a complete modern- 
izing program, or could profit from a 
factory-engineered retooling of one or 
more machines, write us either at New 
Britain, Connecticut, or Bridgeport, 
Michigan. The New Britain Machine 
Company. 
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JONES & LAMSON 
MACHINE COMPANY 
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already paying for it 


How to get Equipment Dollars from Management 


Turret Lathes 7 
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To management men; nothing speaks so 
eloquently as facts. Take the men in your 
front office, for instance. When told that a new 
machine tool (or several new ones) is a 
‘‘must’’, they may very well be inclined to 
agree. But they have to be shown. 

In order to sell management, you must pre- 
sent an accurate, factual statement, compar- 
ing current productivity of existing equip- 
ment, with the productivity attainable with 
new, advanced equipment. 

And this is where you must exercise ex- 
treme caution. 

hy? 

Because, practically without exception, the 
formulas commonly used for evaluating ma- 
chine tool performance contain flaws, fallacies 


Automatic lethes @ Tape Controlled Machines 
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and limitations which are seriously misleading. 
They give an erroneous picture because they 
distort the facts. 

Happily, J & L has the answer to this prob- 
lem. It’s the new J & L “‘Avoidable Costs” Re- 
placement Formula, which gives you an easy, 
step-by-step method of productivity evalua- 
tion which is logical, accurate and reliable. 
This formula is tried and true. It gives you a 
clear, true picture and supplies you with the 
facts you need in order to get that new ma- 
chine you’re looking for. 

For your copy of J & L’s “Avoidable Costs” 
Replacement Formula, together with easy-to- 
use work sheets, write Jones & Lamson Ma- 
chine Company, 512 Clinton Street, Spring- 
field, Vermont. 


Thread « Form Grinders @ Optical Comparators e 


Thread Tools 
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Situation: A fluid used in grinding operations at this Cessna 
plant at Hutchinson, Kansas, was creating three problems: 
1) It washed the lubricant from regulator wheels and 


This Standard Oil grinding fixtures, causing them to freeze. 


2) It caused build-up of deposits. 


3) It stripped paint from machine surfaces. 
product made 


What was done: Cessna management called in a Standard Oil 
lubrication specialist who recommended Arcon Oil No. 4 in 


better grinding ratios of 100 and 150:1 for test. The coolant was tested in two 


centerless grinders for two months. 


7 
possible What happened: All three conditions which were hampering 


operations were cleared up when the switch was made to 


at Cessna Arcon Oil No. 4. Cessna also found that work remained rust- 


free after passing through the machines, something that had 
not been the case before. They also found that the coolant 
Aircraft Company's didn’t foam. With no foam, more of it stayed on the wheel, 


; eee resulting in cooler operation. Faster cuts were obtained with 
Industrial Products Division finer wheels. All 12 grinders in the Cessna shop were then 


licked three problems with converted to Arcon Oil No. 4. 


; What you can do: Get more facts about Arcon Oil No. 4 

ARGON Oil No. 4 from the Standard Oil office near you in any of the 15 Midwest 
or Rocky Mountain states. Or write Standard Oil Company 

(Indiana), 910 South Michigan Avenue, Chicago 80, Illinois. 


Jerry Croes, Standard Oil : : 

staff engineer, Paul Hoyer, : Quick facts about ARGON Oil No. 4 
Cessna section superintend- 

ent and Bill Ray, Standard e Clear, transparent fluid e Able to control corrosion and rust on 
Oil lubrication specialist (\ work and machines e All chemical. Does not support bacteria 
tor.) inspect rust-free finish : 

after grinding with ARGON growth e Unaffected by humidity e Fire resistant e Odorless 
Oil No. 4 while J. E. Petrie 

(far left), operator, looks on. 
Both Jerry Croes and Bill 
Ray haveplenty ofexperience 
in this sort of work. Jerry 
has been at it for 16 years 
He has an engineering de- 
gree from South Dakota 
School of Mines & Technol- 
ogy and has completed the 
Standard Oil Sales Engineer- = 

ing School. Bill has six = You expect more from 
years service working with or 

industrial customers. 











from Skinner! 





3-way, 
high-flow, 
solenoid valves 
for general 
industrial use 


Main orifice sizes: full effec- 
tive—%”, 12”, %” for %”, 
14", %” NPT. 


Standard operating pressures: 
5 to 150 psi. 


Media: oil, air, water, vege- 
table and petroleum oils, inert 
gases, kerosene, gasoline. 


Types: normally open, nor- 
mally closed and directional 
control in standard and explo- 
sion-proof construction. 


i 


These new, 3-way L3 Series valves, like all Skinner 
valves, are built to UL standards. Their bodies are 
made of forged naval brass and their internal parts 
are stainless steel and brass. Soft, synthetic inserts 
and seals provide bubbletight sealing. And a unique, 
Buna-N coated nylon diaphragm assembly assures 
long life. The valves are compact, light, and mount 
in any position, directly to the line. They are offered 
in a wide range of voltages and frequencies, with 
many electrical options and manual override. 

Typical applications: air vises, chemical process 
equipment, presses, water treatment equipment, in- 
dustrial machinery, packaging machinery, air and 
hydraulic cylinders, laundry machinery, etc. 


Skinner solenoid valves are distributed nationally. 


For complete information, contact a Skinner Representative listed in the Yellow Pages or write us at Dept. 558. 


THE CREST OF quatity THE SKINNER ELECTRIC VALVE DIVISION + NEW BRITAIN, CONNECTICUT 
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GLOWING WORD PICTURES of opportunities in In- 
dia for American manufacturers of machinery, tools, and 
dies—among other commodities—were projected recently 
before a large group of Cleveland businessmen, The oc- 
casion was a conference to discuss a final report of the 
United States Trade Mission to Calcutta and eastern In- 
dia. The mission is one of seventy-one in which five-man 
teams representing business and government have been 
visiting 500 cities in thirty-nine countries, establishing 
personal contacts with foreign businessmen. The report 
from India was particularly interesting because it dis- 
closed an almost unlimited necessity for expanding pro- 
duction facilities to meet the growing needs _ of 
380,000,000 people. Machinery-industry representatives 
on the Calcutta tour were Herbert C. Murrer, president, 
Murrer Tool Co., Cincinnati, and David B. Hanna, con- 
sultant, Union Metal Mfg. Co., Canton, Ohio. 


The Commerce Department and the Securities and 
Exchange Commission report that plant and equipment 
expenditures for the year will be some $800,000,000 more 
than the $31,800,000,000 predicted only three months 
ago. The new estimate, if reached, would put expendi- 
tures 7 per cent above the 1958 total. The trend is 
already noted in new orders for metalworking machinery 
—56 per cent above the first quarter of 1958—according 
to a joint report of the Census Bureau and the Business 
and Defense Services Administration. This year’s orders 
consist of $122,000,000 worth of cutting type machines 
and $45,000,000 worth of forming and shaping types, 
as against $81,000,000 and $26,000,000, respectively, 
for the two categories in the same period last year. 


The proposition that imports of heavy electrical ma- 
chinery constitute a threat to national security has been 
rejected in a “Memorandum of Decision” issued by the 
Office of Civil and Defense Mobilization. American manu- 
facturers of power generating equipment had protested 
recent awards of government contracts to English firms. 
The OCDM decision, announced after more than a year 
of study, concerns imports of hydraulic turbines, hy- 
draulic turbine-driven generators, transformers, and cir- 
cuit-breakers. The decision does not cover steam turbines 
and generators, which are being studied under the na- 
tional security clause of the Trade Agreements Act. 

Leo A. Hoegh, OCDM director, has indicated, how- 
ever, that he will keep the importation of hydraulic 
generators under continuing study. Such observation is 
necessary because of the industry’s special skills, its engi- 
neering methods, and because its elephant machine tools 
are important to the nation’s mobilization base. A trend 
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Overman 


toward substantially greater reliance on foreign-produced 
turbines, he contends, could have an adverse effect on 
national security. 


Program Dorman! 


Mr. Hoegh told the Congressional Joint Defense Com- 
mittee that proposals to disperse defense industries as a 
bulwark against nuclear attack are now inactive. The 
question was raised by East Coast Congressmen on the 
grounds that too much aviation and missile work has been 
concentrated in western states, Although conceding that 
2 nuclear attack would be disastrous to concentrated in- 
dustries, Hoegh observed that normal economic factors 
act as powerful stimuli to continued expansion in already- 
active areas. Between July 1952 and January 1959, plant 
decentralization was encouraged by permitting acceler- 
ated depreciation, for tax purposes, in dispersed areas. 
More than 1600 applications for rapid amortization were 
granted, involving approximately $17,000,000,000. This 
program is now virtually inactive, being limited to only 
the most direct defense type applications. 


Ti 


Increased hiring in heavy industry is cited by the 
Departments of Commerce and Labor as a reason for 
the continued drop in unemployment totals. 

Increased use of electronic data computing machines 
depends on training management and administrative em- 
ployes to correctly evaluate the objectives and accom- 
plishments of the machines. Builders of the machines are 
now reportedly ahead of the market. A vast expansion in 
the production and use of the equipment could follow a 
wider understanding of its functions. 

Changing the base of statistical reports from 1947-49 
to 1957-59 is proposed by the Office of Statistical Stand- 
ards, Bureau of the Budget. The effect of the change in 
many cases would be to reduce index numbers to rela- 
tively small additions to the number 100. The present 
base was adopted in 1951 at the suggestion of the Budget 
Bureau. Preparation of a new base would start in 1960, 
since figures through this year are needed. 

“Research Relations between Engineering Educational 
Institutions and Industrial Organizations” is the title of 
a booklet released by the Small Business Administration. 
The publication points out that nearly $10,000,000,000 
was spent on research in 1958, compared with less than 
$500,000,000 in 1949. How industry and educational 
institutions have worked together in the past is outlined, 
and there are suggestions for making the arrangement 
increasingly productive. Copies of the booklet, No, 23 
in the SBA Management Series, can be purchased at 20 
cents each from the Superintendent of Documents, 
Government Printing Office, Washington 25, D. C. 
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ARDINGE Easy READING 
BLACK and WHITE DIALS 
mean INCREASED PRODUCTION > |= 








+s HARDINGE developed these fast setting 
easy reading black and white dials they assure 
maximum accuracy with high production. 


Pioneered with the Hardinge High Speed Pre 
cision Chucking Machine model~HCT shown here 
Hardinge black and white dials are now standard 
equipment at no extra cost on all of our tool room 
and production machines 





Invest in Hardinge equipment for product im- 
provement and increased production. Ask for bulletin 
on our tool room and production machines 


HARDINGE BROTHERS, INC. 
ELMIRA, N. Y. 


Machinery 
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Postponement Costs Money 


WHENEVER the purchase of capital equip- 
ment is contemplated, business executives in- 
variably base their final decisions upon the 
economies that will immediately result from 
such a transaction. Little thought is given to 
the advantages that will accrue during future 
years from a new machine tool or other fab- 
ricating equipment bought at once. In these 
years of inflationary movements, when the 
cost of everything seems to constantly go 
higher, this is a factor of real importance. 


Suppose a concern thinks about buying a 
new machine tool now but decides to post- 
pone such action for several years. The 
chances are strong that the machine will cost 
more then. In the meantime, the company will 
have lost substantial profits that would have 
been earned by the modern equipment. The 
longer the delay is projected into the future, 
the greater the monetary losses. In calculating 
such losses, consideration should be given to 
higher labor, fringe, and material costs. 


All factors relating to the future costs and 
profit losses resulting from the use of ineff- 
cient equipment are considered in an analyti- 


cal method of replacement calculation re- 
cently developed by the Jones & Lamson 
Machine Co. The method does not involve 
the use of mathematics and is therefore more 
of an evaluation than a formula. 


It does not analyze a replacement project in 
terms of the rate of return on investment in 
the new equipment, the period of time it will 
take to return the investment, or the period 
of time it will take to obtain a favorable cash 
flow. Rather, it analyzes a proposed replace- 
ment project in terms of avoidable costs 
which would be incurred by postponing the 
replacement decision for one, five, or ten 
years. It has built into the computation pro- 
jections of increases in labor and other costs 
for these periods of time and also a projection 
of the increase in price of the new equipment 
for similar periods of time. 


One of the greatest hidden risks in produc- 
tion operations is the high cost of not replac- 
ing equipment that is unprofitable, simply 
because it can still run. If a new machine is 
needed to cut down costs, the company is al- 
ready paying for it in lost profits! 


EDITOR 








What’s the lowest cost way 





to produce steel parts like these? 


You may be paying considerably more than 
you need to for parts like these if you aren’t 
taking advantage of Ryerson flame-cutting 
service. 

Size makes no difference—nor intricacy of 
shape. You can order one part or one thou- 
sand and get quick delivery of steel cut to 
close tolerance —with almost die-cut accuracy 
from piece to piece. And here’s where the 
saving comes in: 

1. No dies or molds are needed so you save 
this cost when you switch from cast or 
forged parts to flame-cut parts. 

. Less machining is usually required to finish 
a flame-cut part. Sometimes machining is 
eliminated altogether. 

. Freight costs lower—If you’re now paying 
freight on steel you later scrap you may 
well be able to pay for flame cutting with 
the money you save by shipping lighter 


flame-cut parts. The blank for a 6” disc is 
49% heavier than the disc itself. Storage 
and handling expenses are reduced, too. 


. Less time in process— You can often con- 
vert finished products into cash more 
quickly because parts can be produced 
faster by flame cutting. 


. No loss on spoilage or rejects—They’re 
our problem—not yours. 


. Design changes are simpler and can be 
made more frequently without sacrificing 
manufacturing economy. 


You draw on the nation’s largest steel stocks 
at Ryerson—and unequalled flame-cutting 
facilities are ready to work for you. A blue 
print or sketch with clearly marked dimen- 
sions is all we need for prompt handling of 
your requirements. Call your nearby Ryerson 
plant for cost-cutting flame-cut steel today. 


In stock: Carbon, alloy and stainless steel —bars, structurals, plates, sheets and strip, tubing, re-bars —industrial plastics, machinery & tools, etc. 


\ 


> RYERSON STEEL 


PLANTS AT: NEW YORK + BOSTON + WALLINGFORD, CONN. + PHILADELPHIA * CHARLOTTE + CINCINNATI + CLEVELAND + DETROIT + PITTSBURGH 
BUFFALO « INDIANAPOLIS « CHICAGO + MILWAUKEE + ST. LOUIS - DALLAS - HOUSTON - LOS ANGELES - SAN FRANCISCO + SPOKANE * SEATTLE 
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Unique practices of the Douglas Aircraft Co. 
in manufacturing airplane components 


CHARLES 0. HERB, Editor 


INGENUITY is the valuable asset of tool de- 
signers that must be called upon whenever prod- 
ucts are demanded that cannot be made by stand- 
ard or available equipment. Such occasions arise 
frequently in aircraft factories and the results 
achieved depend greatly upon the imagination 
of the personnel in the tool engineering depart- 
ments. This article will describe several processes 
developed at the El Segundo, Calif., plant of 
Douglas Aircraft Co., Inc., that come within the 
category mentioned. 

The first of these processes consists of forming 
stainless-steel venturi tubes to the shape seen at 
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the bottom of Fig. 1, by using a Sidney engine 
lathe set up as shown in the heading illustration. 
It will be seen that the machine is provided with 
a special fixture equipped with three tapered roll- 
ers. This fixture is mounted on the regular cross- 
slide of the lathe. The rollers reduce the diameter 
of the tube to tight engineering standards as the 
fixture is fed along the lathe bed. Within the tube 
is a two-piece mandrel that supports the thin 
tubular wall during spinning and insures dimen- 
sional accuracy. 

One end of the tube is flared before it reaches 
the lathe. This end is placed on a short section of 
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Fig. 1. (Above) Stainless- 
steel venturi tubes which 
are formed from straight 
tubing into the finished part 
seen at the bottom of the 
photograph. 


Fig. 2. (Right) Three man- 
drels, each of two-piece de- 
sign, are used in rolling 
venturi tubes into their 
tapered shape. 


the mandrel which is mounted on the lathe spin- 
dle, the construction of the mandrel being appar- 
ent from Fig. 2. Three different mandrels are 
shown here. The long section of the mandrel is 
inserted in the portion of the tube to be tapered. 
When the work is placed in the lathe a reduced 
end of the long mandrel is entered into a hole in 
the short mandrel. Then the tailstock center is ad- 
vanced to push the mandrel parts well together 
and to support them during the operation. The 
flared end of the tube fits snugly on the short 
mandrel section. It is retained by means of a 
large threaded collar that slips over the tube end 
and engages threads on the mandrel. 

After the tube is loaded, three rollers on the 
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special fixture are moved radially toward the 
work under hydraulic pressure with the operation 
of a valve control. Each roll is held against the 
work at a pressure of approximately 500 pounds. 
At the end of the operation, the rollers are re- 
tracted automatically. 

The tubes in Fig. 1 have a wall thickness of 
(0.035 inch. They are reduced to the desired taper 
diameters in three minutes. The maximum length 
of tubing that can be handled with the equipment 
illustrated is 3 feet. The smallest tubing diameter 
that can be accommodated is 1/2 inch; the largest 
diameter is 4 inches. 

Research has indicated that a 30 per cent re- 
duction in diameter is about the limit. When a 
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Fig. 3. A mandrel is also 

employed in swaging the 

ends of tubular parts to 

insure close dimensional 

accuracy of the hole portion 
of the swaged ends. 


Fig. 4. At the left are seen 
a quantity of tubular parts 
that have been swaged to 
size on mandrels, and at the 
right, a series of mandrels. 


Fig. 5. This modified type of 
tube-forming machine is 
employed in producing a 
flare of double-wall thick- 
ness on the end of tubes. 
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Fig. 6. Photographs of the tools shown diagrammat- 
ically in Fig. 7, which perform the three operations 
necessary in double-flaring tube ends. 


greater reduction is necessary, a series of opera- 
tions must be performed in which progressively 
smaller mandrels are used. Actually, the mandrels 
in Fig. 2 are a set of three designed for progres- 
sive reducing. 

Mandrels are also used in swaging the ends of 
tubular parts on the Etna rotary machine illus- 
trated in Fig. 3. Tolerances as close as 0.002 inch 
are being met in wall thickness and diameters. 
Mandrels are employed because when conven- 
tional swaging was performed, an uncontrolled 
inner surface resulted that was rough and non- 
concentric. Reaming of the tube was necessary in 
order to insert control rods. The reaming opera- 
tion at times ruptured the thin wall and was often 
off center. 

The polished mandrels conform to the hole 
size required in the finished part. For an opera- 
tion, the mandrel is mounted on the extractor 
within the die itself or in the spindle of the ma- 
chine. The nature of the swaging job determines 
which mounting should be used. The use of the 
mandrel eliminates the reaming operation and as- 
sures concentricity of both diameters. At the left 
in Fig. 4 are a considerable variety of parts 
swaged by this process, while mandrels used in 
swaging these parts are seen at the right. 

As the machine spindle revolves in an opera- 
tion, the hammers and die segments are thrown 
outward between opposing rollers by centrifugal 
force. Then, as the hammers pass under the 
rollers, they are forced against the die segments. 
These, in turn, are forced radially against the 
work in a series of very rapid, light blows. Each 
forging stroke results in a flow of material and a 
reduction in the cross-section of the tube being 
swaged. Most of the metal affected by the diam- 
eter reduction is moved lengthwise and lengthens 
the work. Some small portion of the affected 
metal is utilized in increasing the density of the 
metal. The operation is practically vibrationless 
because of the self-contained opposing blows. 

Tubing with flared ends is widely used in air- 
craft construction. When the flared end is of 
single-wall thickness, it has been the experience 
of the Douglas Aircraft Co. that leaks sometimes 
develop as the tube is subjected to stress. For this 
reason the concern adopted a double-flared tub- 
ing end which provides a double wall thickness 
and an effective seal. 

Special tooling had to be devised to form these 
double-flared tubes. They are formed in three 
separate operations. These operations are per- 
formed on a modified Vail tube-forming machine 
of which a closeup view is presented in Fig. 5. 
The tools used for the first operation are illustra- 
ted in the upper view of Fig. 6. This operation 
consists of curling back the end of the tube 
until it touches the outer wall of the tube as 
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seen at A in Fig. 7. From the two illustrations 
it will be obvious that the tube is securely 
gripped between split dies. The rotating, punch- 
like tool in Fig. 6 is simply advanced into the 
tube end until the curling is completed. 

The second operation consists of flattening the 
curled end to form a tapered end having the re- 
quired angle of flare. Correct diameters are also 
achieved in this step. As the punch-like tool seen 
at the left in the middle view of Fig. 6 enters the 
tube, the latter is permitted to slide lengthwise 
in the split dies a certain amount toward the ap- 
proaching tool. Different dies are used in this op- 
eration from those in the first, as will be apparent 
from View B in Fig. 7. 

The third and final operation consists of polish- 
ing or burnishing the inner surface of the flared 
end so as to obtain a finish that will insure a tight 
seal. This operation is performed with the tools 
shown in the bottom view of Fig. 6 and at C, 
Fig. 7. 

Since the tools must be changed for the sep- 
arate operations, it is the practice to run a quan- 
tity of parts through each operation before setting 
up for the next. In Fig. 5 the machine is arranged 
for burnishing. The sectional views in Fig. 8 show 
the appearance of the flared end after each opera- 
tion. The fourth view shows a burnished com- 
pleted end. 


Substantial savings in cost have been attained 
through the adoption of this tube-flaring process. 
Tubes ranging from 1 to 4 inches in diameter and 
with wall thicknesses from 0.010 to 0.040 inch are 
being double-flared in regular production sched- 
ules. They are of stainless steel, either seamless 
or seam-welded. 
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Fig. 7. (Above) Tools used 

in the successive steps fol- 

lowed in double-flaring the 
ends of tubes. 


Fig. 8. (Left) The steps in 
forming double-flared ends 
of tubes are illustrated by 
the top three examples; the 
bottom example shows a 
burnished completed double- 
flared tube end. 





Component parts for Nike- 
Hercules guidance systems 
are being produced in West- 
ern Electric’s North Carolina 
Works. Machining of the 
many different aluminum and 
magnesium castings presents 
interesting problems for the 
engineer. Multiple-purpose 
machines, unique tooling set- 
ups, and template-controlled 
profiling are commonplace 


D. G. GILL 


Senior Casting Engineer 
and 


C. D. SPAINHOUR 


Senior Gear Engineer 
Western Electric Co. 

North Carolina Works 
Greensboro, N. C. 


IT IS OFTEN SAID of the mis- 
sile industry that its problems 
differ considerably from those 
encountered in other fields 
of manufacture—that mass-pro- 
duction methods are not adapt- 
able to the fabrication of mis- 
sile components. Yet, the manu- 
facture of parts by means of 
various new processes and new 
developments in old ones is 
continually improving products 
and reducing costs. It is toward 
this end that the Greensboro, 
N. C., shops of the Western 
Electric Co., Inc., have been 
tooled to produce airborne por- 
tions of the guidance system 
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MISSILE 
GUIDANCE 
SYSTEM 
Tooled for 


Production 


for Nike-Hercules surface-to-air 
missiles. 

A major portion of all compo- 
nent parts for this system start 
out as castings. Evaluation of 
the quantities needed against 
such controlling factors as floor 
space, time, costs, and various 
applicable methods indicated a 
definite pattern and, further- 
more, an approach to the most 
economical procedures to be 
followed. One disclosure was, 
as expected, that full automa- 
tion using transfer type equip- 
ment was out of the question, 
due to initial tooling costs and 
the present quantities of parts 


on order. It was found, how- 
ever, that by designing ma- 
chines to handle two or more 
different castings, greater ma- 
chine capacities could be uti- 
lized and manufacturing costs 
could be reduced. 

One of the major problems 
was to establish optimum meth- 
ods for drilling, tapping, coun- 
terboring, and reaming large 
quantities of holes—on the or- 
der of 250,000 monthly. Fortu- 
nately, similarities existed be- 
tween many of the associated 
parts, permitting them to be 
handled in groups, each having 
its own particular problem. 
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Twelve Castings 
Handled as One 


Principal examples of this 
grouping technique are the die- 
cast aluminum-alloy module 
mounts that, when wired, form 
plug-in units in the Hercules 
airborne guidance system. 
They fall into twelve codes, 
each using the same basic cast- 
ing but having its own special 
pattern with seven to thirty- 
three holes. This group of cast- 
ings contains holes located 
from, and put into, five faces of 
the cube (that is, from the top 


and from each of the four 
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sides ). Illustrated in Fig. 1 are 
several of the modules having 
different hole groupings. 

All twelve codes within the 
group are drilled on one spe- 
cial machine—the three-station 
shuttle type Zagar installation 
shown in Fig. 2. Although it 
has only three stations (two for 
working, one for loading and 
unloading), seven work-heads 
are brought into play. One 
module at a time is nested in 
the shuttle fixture A which trav- 
els from left to right and back 
on a pair of ground tubular 
rods. Except for air-actuated 
clamping fingers within the fix- 


ture to lock the casting in place, 
the machine functions hydrau- 
lically. 

The first work station for the 
fixture is beneath the vertical 
multiple-spindle drill head B at 
the left. It drills all required 
holes in the top face of the cast- 
ing. Drill heads C and D feed 
in horizontally to drill the back 
and front ends of the work- 
piece, respectively. A_ third 
horizontal drill head, hidden 
from view at the extreme left, 
takes care of that particular 
side of the casting. 

When all tools have re- 
tracted, the shuttle fixture trav- 
els to the right and is positioned 
beneath the second vertical, 
multiple-spindle drill head E, 
as shown. Here, the holes pre- 
viously drilled in the top face 
of the work-piece are tapped. 
Also, secondary operations are 
performed on the holes at the 
back end of the casting by a 
horizontal drill head F. Holes 
in the last of the five faces 
(right-hand face) are provided 
by the seventh working unit, 
horizontal drill head G. The fix- 
ture returns to a ¢entral posi- 
tion on the guide rails and is 
unloaded. 

Change-over from one code 
of module casting to another is 
simplified by the use of univer- 
sal drive-plates on the horizon- 
tal drill heads. Spindles pro- 
trude from the drive-plate in 
sufficient numbers and in 
proper locations to handle the 
hole patterns on all twelve cast- 
ing variations. These spindles 
are numbered to aid in setting 
up only the drills intended to 
be used for a particular run. 
Spindles not required for the 
lot of castings being drilled are 
left empty. 

An average module casting 
contains approximately twenty 
holes, of which seven would 
be drilled and tapped, seven 
drilled only, four drilled and 
countersunk, and two drilled, 
counterbored, and tapped—a to- 
tal of thirty-five individual op- 
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Fig. 1. Die-cast, aluminum-alloy module mounts form the base for plug-in units in the Hercules 
guidance system. Variations in hole patterns convert one basic casting into twelve different units. 


erations completed in less than sixty seconds. It 
can be repeated that this type of tooling is pos- 
sible because a number of parts of relatively the 
same size and shape (in this case, originally 
identical castings ) were grouped and, in essence, 
treated as one. The reward is a saving of about 
1100 hours per month as compared to the con- 
ventional tooling used to make preliminary pro- 
duction lots. 


Same Machine, Same Tooling, 
Five Hole Patterns 


Another striking example of component group- 


ing to justify a machine tool of the type desired 
is the combining of castings that appear, on the 
surface, to be improbable, if not impossible. Two 
castings are involved and can be scen resting on 
a tray in front of a special, two-station Zagar 
machine in Fig. 3. The larger casting (right) is 
an aluminum heat exchanger that houses a series 
of plug-in modules. Four chambers direct air 


through the walls of the part to remove excess 
heat from the sealed assembly during flight of 
the missile. The smaller unit (left) is an alumi- 
num amplifier-decoder casting that, when wired, 
plugs into the heat exchanger. 

Tooling was kept relatively simple and change- 
over time was held to a minimum by using a com- 
bination fixture and sub-fixture, both locating on 
a common shuttle base. Two amplifier-decoder 
castings are accommodated by the top fixture, 
which can be installed or removed with ease. The 
main fixture for the heat-exchanger casting is per- 
manently fixed to the shuttle base. 

By carefully integrating a total of five hole pat- 
terns, the same tooling is used to drill two sides 
of the smaller part and three sides of the larger 
part. In Fig. 3, two amplifier-decoder castings 
are shown mounted on the removable fixture and 
positioned beneath the multiple-spindle drill 
head. At this station all the holes shown at A in 
Fig. 4 are drilled. The fixture is then shuttled to 
a position beneath the second multiple-spindle 


Fig. 2. Three-station drilling 
and tapping machine handles 
all twelve hole patterns in the 
basic module-mount casting 
(see Fig. 1). Five horizontal 
and two vertical work-heads 
are brought into play at two 
of the stations. 
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head, Fig. 5, where the required holes are tapped. 
Positive alignment between the holes and the 
taps is assured by a locating pin H that enters a 
bushing in an upright member J of the fixture 
frame as the head descends. 

When the operation is completed, the parts are 
removed, turned over in a sidewise direction, and 
replaced on the fixture. The same sequence is 
repeated to drill and tap the holes in the opposite 
face as indicated at B in Fig. 4. Hole patterns 
are so laid out that those tools not required for 
a particular operation do not contact the work- 
piece, but cut air. 

To handle a run of heat-exchanger castings the 
upper fixture is removed. One work-piece at a 
time can be loaded flat on the main shuttle fix- 
ture. With the fixture at the left-hand side of the 
machine, the thirty-eight holes shown at C are 
drilled. They are then tapped when the fixture 
is shifted to the right-hand side of the machine 
below the second multiple-spindle head. 

As was the case with the amplifier-decoder 
castings, the heat exchangers are flipped over 180 
degrees and reloaded on the fixture. A second 
index is made between the two work-heads, and 
the fourteen holes shown at D in Fig. 4 are 
drilled and tapped. Again the castings are re- 
moved from the fixture, but this time they are 
only turned 90 degrees and reloaded with their 
two outboard legs in the down position. Three 


holes are drilled and tapped in this edge of the 
work-piece as shown at E. 

Using this one machine, and without altering 
the tooling (except for adding or removing the 


sub-fixture ), forty-five holes are drilled and 
tapped in the heat-exchanger casting and sixty- 
six holes in the amplifier-decoder casting, for a 
total of 222 operations if done one at a time. This 


Fig. 3. Two castings of differ- 
ent size and shape (right, 
foreground) are drilled and 
tapped on this two-station 
machine without changing the 
tooling. Combination fixture 
and sub-fixture are carried on 
a shuttle. 
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represents a saving of 840 hours per month over 
the time required with prototype tooling. 


Machining the Main Guidance Housing 


A majority of the electronic sub-assemblies for 
the command-control system are contained 
within a large main guidance housing. It is a no- 
draft sand casting of KIA magnesium. The alloy 
has an exceptional damping capacity, and it is 
this high resistance to vibration that makes it 
especially suitable for missile-guidance applica- 
tions. It is of interest to note that the wall thick- 
ness throughout most of the casting body is only 
3/16 inch. 

Preliminary operations consist of machining 
the necessary reference surfaces and pads and 
drilling a central hole on a King vertical boring 
mill for locating in subsequent steps. From there 
the castings are transferred to a trunnion type 
fixture on a Carlton radial drilling machine, 
Fig. 6, where key locating holes are drilled and 
reamed, Outboard spoke type handles on the fix- 
ture facilitate rotation through 180 degrees for 
loading and unloading. 

In another setup on a 40-inch King vertical 
boring mill, Fig. 7, the large (bottom) end of 
the main guidance housing is faced and the in- 
side of the rim is bored. Brazed carbide tools are 
run at a surface speed of 600 fpm (feet per min- 
ute) and a feed of 0.005 ipr (inch per revolu- 
tion). During follow-up operations on a similar 
machine the small (top) end of the casting is 
faced and bored, outside mounting pads are fin- 
ish-turned, and internal ring grooves are cut into 
both the upper and lower rims. To prevent chat- 
ter marks on the finished surfaces, three sausage- 
shaped sand bags are wrapped around the inside 
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of the casting during machining. One of these is 
partially visible through an opening in the wall of 
the illustrated work-piece. 

Five areas for access and mounting purposes 
are machined around the periphery of the casting 
in the setup shown in Fig. 8. The machine is a 
Gorton Trace-Master that has been somewhat 
modified for this application. One of these modi- 
fications is a large block between the machine 


frame and head to increase the over-all working 
height. Forward travel of the head has been in- 
creased by the use of a special horizontal ram de- 
signed with extended length. 
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Fig. 4. Tooling on the two- 
station machine in Fig. 3 in- 
tegrates five hole patterns to 
drill two sides of the ampli- 
fier-decoder casting (Views A 
and B) and three sides of the 
heat-exchanger casting (Views 
C, D, and E). 


An unusual rotating fixture, resembling a bar- 
rel lying on its side, is locked to the machine ta- 
ble. Pins around the fixture flange assure that the 
casting will be properly oriented. This is impor- 
tant because area templates ring the right-hand 
end of the fixture and must be aligned with their 
respective sections of the housing periphery. 

Carried on an outrigger extending from the 
right-hand side of the horizontal ram is a True- 
Trace hydraulic tracing head. Its stylus follows 
the small template to accurately complete the 
openings and surfaces required. Quick-change 
tooling is used and operated at a speed of 4000 


Fig. 5. Two amplifier-decoder 
castings held on a removable 
sub-fixture are positioned be- 
neath the tapping head of the 
machine shown in Fig. 3. Lo- 
cating pin (H) engages a 
bushing in member (J) for 
positive alignment. 
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Fig. 6. After machining reference surfaces and pads on 

cast-aluminum housings, they are brought to this radial 

drilling machine. While mounted on a trunnion type 
fixture, key locating holes are drilled and reamed. 


rpm, a feed ranging from 12 to 14 ipm, while 
taking a 3/16-inch depth of cut. After all sur- 
faces in one particular area are finished, the fix- 
ture is unclamped, a locating pin is removed, and 
it is then rotated to a new position. When the lo- 
cating pin is again plunged home, the next area 
on the periphery of the guidance housing is di- 
rectly below the cutter, and the appropriate tem- 
plate is directly below the stylus. This is repeated 
until all five areas have been finished. 

Numerous mounting surfaces within the large 
end of the casting must also be contour-ma- 
chined. This is done on another Gorton Trace- 
Master machine, Fig. 9, that has been modified in 
the same way as the first. The internal mounting 
surfaces are situated on five different levels. 
Positioning of the tool at each level is hydrauli- 
cally controlled by an eight-position turret actu- 
ated from the front of the machine. Many of the 
surfaces finished in this operation are denoted by 
shading in Fig. 10. 

Two circular templates are used to guide the 
cutter. The one illustrated, which is the second 
template to be used, is slipped over pins on a tall 
pedestal beneath the tracing head. The first tem- 
plate used in the operation is placed over this 
one, locating on the same pins. 

A long, end-mill type cutter is being used. For 
rigidity, the mild-steel shank contains a 3/4-inch- 
diameter core of solid carbide. On the end of the 
cutter is a single, triangular-shaped throw-away 
insert of Grade K6 Kennametal. The edge of the 


Fig. 7. The bottom (large) end 
of the main guidance housing 
is faced, and the rim is bored 
at a speed of 600 fpm on this 
40-inch vertical boring mill. 
Similar operations are later 
performed on the opposite 
end of the casting. 
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cutter end opposite the insert is cut back to main- 
tain proper balance. Smaller tools are used in 
some of the tighter corners, and these are made 
of solid carbide. As in the previous profiling op- 
eration, a 3/16-inch depth of cut is taken at a 
speed of 4000 rpm, but with a feed ranging from 
8 to 14 ipm. The feed rate can be quickly changed 
by the operator by a lever-actuated control valve 
located at about 6 inches above the stylus. 

One of the more difficult operations was that 
of drilling the main housing. Many variables ex- 
isted in each of these castings—their relative size- 





to-section ratio was greatly out of proportion, 
with the side walls as thin as 1/8 inch, with no 
draft. Shrinkage variances, core shifts, mold mis- 
match, etc., represented some of the problems 
that had to be compensated for in designing flex- 
ible tooling. 

Two Zagar machines were especially designed 
and built, one for drilling all the holes in the 
larger end of the casting, and one for drilling all 
the holes in the smaller end and around the out- 
side step surface. In Fig. 11 can be seen the first 
of the two heads. The work-piece is seated in a 
holding fixture that travels on rails. It is then ad- 
vanced manually against a stop that positions the 
work-piece accurately beneath this multiple- 
spindle drill head. 

At the command of the operator, the platen 
supporting the fixture and rails is raised hy- 
draulically, feeding the work into the rotating 
drills. Thirty-four spindles are carried by this 
drill head, including four 1 1/2-inch-diameter 
reamers having inserted carbide blades. All tools 
used on the small end of the casting rotate at 
700 rpm. 

The same rail-mounted type fixturing is used 
at the second installation. Here (heading illustra- 
tion) sixty holes are drilled in the large-diameter 
end of the guidance housing when the platen is 
raised. Hole patterns on the two ends of these 
castings are identical to those on an instrument 
mounting plate, thus adding to the flexibility of 
the tooling. 

After a run of castings has been drilled, the 
two machines are changed over for tapping. The 
machines are linked together at the rear by a 
roller storage conveyor. A branch of this con- 
veyor leads into the work area beneath each drill 
head to facilitate the change-over. By loosening 
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Fig. 8. Five peripheral access 
and mounting areas are pro- 
filed on this tracer-controlled 
vertical milling machine. The 
same number of templates ex- 
tend from the end of the fix- 
ture and rotate with it. 


eight mounting bolts the drill head can be re- 
moved. 

A support cage is positioned beneath the head 
and raised up to it prior to removal. When the 
head is released, the platen is lowered and the 
support cage is rolled onto the storage conveyor. 
A tapping head is then rolled from the storage 
conveyor to the work area, is elevated into posi- 
tion, and secured in place. Two men can com- 
plete the change-over on both machines in one 
and one-half hours. 

Main-housing castings are rerun through the 
two installations to tap the required holes on each 
end. The head on one of the machines taps sev- 
eral pitches of screw threads simultaneously. To 
do this, each tap is driven by its own lead-screw. 
Cost studies have revealed large savings over 
prototype tooling—approximately 1875 produc- 
tion hours per month. When all machining has 
been completed, each casting undergoes an in- 
ternal pressure test at 20 psi to check air seals 
for leakage. No moist atmosphere must pass the 
seals and enter the guidance housing after 
launching. 


Some Tooling and Techniques 
in the Precision Gear Shop 


To maintain scheduled production of Hercules 
guidance systems, an engineering department 
was organized to set up a precision gear shop in 
the company’s North Carolina Works. Three basic 
problems were involved. First, to meet the de- 
mands of modern instrument work, quality levels 
had to be high. Second, short delivery schedules 
would have to be met. Third, quantities involved 
would be low, therefore costs would be difficult 
to hold at a reasonable level. 
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Fig. 9. A machine similar to 
that shown in Fig. 8 is used to 
contour numerous mounting 
surfaces within the casting. 
Circular templates rest on a 
pedestal beneath the stylus to 
control the operation. 


Statistical quality control plays an important 
part in gear-shop operations. Machine, tool, and 
gage capabilities are tested with control charts. 
Certain dimensions and tolerance ranges are 
charted each time a particular work-piece is run. 

Short-interval delivery and minimum cost on 
small quantities are, together, based on a system 
of general-use tooling. An example is the manu- 
facture of flat gear blanks. Such blanks of alumi- 
num, that are 1/16 to 1/2 inch thick, are pro- 
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duced on commercial washer punch and dies. 
The bore is punched undersize and the outside 
diameter oversize to allow for finish-machining. 

Larger flat aluminum blanks requiring more 
than 35 tons to produce, or measuring more than 
4 inches in diameter, are first sheared square, 
after which an undersize hole is punched in the 
center. The work-piece is locked in a rotating fix- 
ture and the outside diameter is cut oversize on a 
DoALL band-sawing machine. One punch and 


Fig. 10. Cut-away view of 
the guidance housing casting 
showing the internal mount- 
ing surfaces. Some of the sur- 
faces that have been ma- 
chined in the setup in Fig. 9 
are indicated by shading. 
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die and one sawing fixture are 
used for any size of blank from 
4 to 12 inches in diameter. Oval 
holes for anti-backlash springs 
(when required) are punched 
on a die set equipped with 
interchangeable punches and 
dies. Center distance between 
the holes is adjustable to accom- 
modate gears of different sizes. 

If the gear diameter exceeds 
5 inches, lightening holes are 
drilled and the faces are rough- 
ground on a Gardner horizontal 
double-disc grinder to remove 
the skin. They are stabilized at 
room temperature for twenty- 
four hours, after which the 
faces are finish-ground. 

Several drill jigs have been 
developed for special jobs, yet 
are versatile in their scope. One 
drill jig, Fig. 12, is designed 
around a commercial Hardinge 
indexing fixture to drill pilot 
holes and drill and tap a set- 
screw hole in gear hubs. Hav- 
ing two dozen adapters, this 
tool handles more than 300 
combinations of hub, pilot-hole, 
and tapped-hole sizes. 

Four different types and sizes 
of gear-cutting machines are be- 
ing used. In the interest of tool- 
ing simplification, a series of 
adapters was designed to be 
interchangeable between all 
machines within the size limita- 
tions of each. A typical adapter 
assembly is shown in Fig. 13. 
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Fig. 11. (Top) One station of a two-unit 

installation for drilling and tapping the 

guidance housings. Here, the work is 

elevated to the multiple-spindle head to 
drill the small-diameter end. 


Fig. 12. (Center) One of several drill 
jigs developed in the precision gear 
shop. Designed around a commercial in- 
dexing fixture, it will handle 300 combi- 
nations of hub, pilot, and tapped holes. 


Fig. 13. (Right) This adapter assembly 
is one of a series that is interchangeable 
between four different types and sizes 
of gear-cutting machines. By selecting 
the appropriate adapter and arbor, the 
fixture can be assembled in minutes. 
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Each adapter has front and back surfaces that 
are parallel within 0.0001 inch total indicator 
reading, and a tapered bore that is square with 
these surfaces. The arbor has one ground diam- 
eter that locates within the gear bore and one 
ground tapered diameter that seats in the 
adapter. By selecting an adapter with an outside 
diameter slightly smaller than the root diameter 
of the gear to be cut, and an arbor to fit the bore 
of the gear, a cutting fixture that matches the 
requirements of any ordinary gear can be assem- 
bled in minutes. This fixture is then mounted on 
the face of the machine spindle and indicated to 
run true, independently of machine runout. 

An efficient, company-built deburring tool is 
shown being used on a Barber-Colman No. 3 
gear-hobbing machine in Fig. 14. Supported by 
the machine’s over-arm, the deburring tool has 
a carbide disc K that bears against the periphery 
of the gear while it is being cut. The face of the 
carbide disc is formed with serrations that are 
spaced 0.020 inch apart and at an angle of 45 de- 
grees to the tooth crest. It is backed up by light 
spring pressure. A carbide insert L, brazed to a 
tool-holder, rests against the back of the gear 
teeth, also under light spring pressure. As the 
work-spindle rotates, any burrs that might be 
raised by the hob on either of these two surfaces 
are quickly removed. 

Precision aluminum high-pitch gears are 
checked for accuracy in the manufacturing area. 
The shop is not temperature-controlled, so an- 
other means must be employed to assure constant 
and accurate readings. Diameters are checked 
over wires to a total reading of 0.0005 inch in 
an American Instrument Co. constant-tempera- 
ture oil bath, Fig. 15. Electric heating elements 
are set to maintain the bath at a temperature of 


Fig. 14. (Above) Efficient 
shop-built deburring tool 
mounted on a gear-hobbing 
machine. During the opera- 
tion, a serrated carbide disc 
(K) contacts the periphery of 
the gear, while a carbide in- 
sert (L) contacts the back of 
the gear. Both are under light 
spring pressure. 


Fig. 15. (Right) Checking pre- 
cision fine-pitch aluminum 
gears over wires. To maintain 
uniform conditions at all 
times, the inspection is car- 
ried out in a_ constant- 
temperature oil bath at 80 
degrees F. Readings are cor- 
rected to 68 degrees F. 
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80 degrees F.—readings being corrected by chart 
to 68 degrees F. 

Oil in the unit is exceptionally clear, giving the 
impression (in the illustration) that the tank is 
empty. Actually, the base of the P & W Super- 
micrometer is submerged. Racks beneath the cir- 
culating oil are loaded with gears prior to check- 
ing. Aluminum gears stabilize sufficiently for 
measuring after five minutes of submersion. 
Gage-blocks are kept in the bath twenty-four 
hours before being used. 








AT CONVAIR 


THOMAS W. DRIVER 
Plant-Engineering Department 
Convair, San Diego, Calif. 
A Division of 
General Dynamics Corporation 


THE DEMANDS of today’s world transport sys- 
tems for equipment capable of moving people 
and goods in the shortest possible time from place 
to place have resulted in the designing of aircraft 
to fly higher, faster, more economically, and with 
larger pay loads. Convair, San Diego, Calif., a 
division of General Dynamics Corporation, an- 
ticipated some time ago that their 880 jet airliners 
would place nearly insurmountable demands on 
manufacturing facilities using the techniques and 
tools that produced the aircraft of yesterday. 
With this in mind, design engineers and produc- 
tion men pooled their resources of talent and 
know-how to design and build new families of 
production tools. This effort has resulted in the 
application of unique methods and tools which 
are satisfying the requirements of closer tol- 
erances, better quality control, and manufactur- 
ing costs within program budgets. 

Typical of this breakthrough of a major manu- 
facturing barrier are special Convair-designed 
and built wing-spar gantry drills and other drill- 
ing equipment. These new machines present a 
remarkable contrast to the days when hordes of 
workers swarmed over aircraft bucks and jibs 
with hand-operated tools. The new equipment 
rapidly produces the most intricate wing struc- 
tures in the commercial aircraft field. 


104 


Wing spars for the Convair 880 jet transport 
are machined from long aluminum billets on a 
90-foot spar mill to closely held tolerances. Six 
of these spars, which comprise a ship set, became 
the key part in a sub-assembly operation before 
going to major wing assembly. Faying surfaces 
of the sub-assembly must be coated with Scotch- 
weld, a sealant, to insure sufficient tightness of 
the wing joints so that the wings may serve as 
fuel tanks in addition to their customary func- 
tion. The wings are later heat-cured in a special 
oven to complete the sealing process. In the un- 
cured state the Scotchweld-covered surfaces must 
be protected from contaminating materials. 

The wing-spar sub-assembly requires the drill- 
ing of approximately 38,000 holes in each ship 
set and the riveting or bolting of 1368 parts. Ac- 
curate hole location, with a maximum tolerance 
of 0.002 inch on the diameter of at least 30 per 
cent of these holes, demanded drill fixtures in- 
corporating a high order of rigidity and accuracy. 
Of paramount importance was the necessity of a 
drill-fixture design which would permit easy load- 
ing and unloading of the separate parts contained 
on the sub-assembly. 

Another consideration was that the drilling, 
assembling, and riveting operations had to dove- 
tail smoothly into a tight production schedule. 
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Fig. 1. The pneumatic drilling 
unit provided on machines of 
the type shown in the heading 
illustration, and for circular 
fixtures used for fuselage 
pressure bulkheads. 


This required that operator fatigue be given 
prime consideration in the selection and location 
of operating controls. The solution to the many 
problems was found in a tooling concept which 
was carried through the design, fabrication, and 
installation phases by a joint effort of the tooling 
and plant-engineering departments. 

For each wing-spar sub-assembly, a horizontal 
drill-fixture table 70 feet long was constructed, 
as shown in the heading illustration. After the 
sub-assembly is placed on this table, templates 
made of 3/16-inch-thick aluminum plate are laid 
on the work as shown and clamped in place. The 
templates are provided with countersunk holes 
for the purpose of establishing hole locations. 
Pull-pin locators and quick-action clamps hold 
parts and templates accurately in place. On each 
side of the drill-fixture tables there is a 2 1/2- 
inch-diameter, hardened, ground, and polished 
steel rail. Mounted on these rails are gantry- 
like drilling machines that travel the full length 
of the table. The drilling unit is provided with 
Thomson linear recirculating ball bearings for 
easy movement by hand. 

The drilling machine is equipped with a 
Quackenbush power-fed, pneumatic drill, which 
is mounted on the end of a double-jointed articu- 
lating arm, as seen in Fig. 1. A Sheridan adapter 
is provided in which is assembled a combination 
pressure-foot and non-rotating drill bushing. Ac- 
tuation of a pneumatic cylinder geared to a rack 
causes a dovetail slide to feed the entire drill 
assembly downward until the drill bushing enters 
a hole in the template. A pressure of 175 psi is 
applied to the bushing through an air cylinder to 
clamp the several parts together during drilling. 

The pneumatic drill is mounted on a quick- 
acting, long travel slide which, in turn, is 
mounted on the dovetail or pressure slide. The 
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quick-acting slide, operated by a hand crank, 
provides setup adjustment and sufficient vertical 
positioning to allow the drill head to clear ob- 
structions encountered in moving the drill over 
the assembly. The quick-acting slide, when ad- 
justed to drilling height, is locked in place by 
means of an air-cylinder-operated device which 
is actuated by a push-pull valve. 

Also mounted on the front of the machine is 
a cylindrical handle used by the operator to 
guide the drill. A slight rotation of this handle 
away from the operator serves to close a small 
poppet air valve in the handle. This valve op- 
erates a “Meadmatic” air valve to energize the 
cylinder which drives the pressure slide and drill 
down into drilling position. Operation of a thumb 
lever actuates the power feed of the pneumatic 
drill. Release of the thumb lever causes the drill 
to retract quickly. A slight rotation of the handle 
toward the operator reverses the direction of the 
pressure-slide cylinder and causes it to raise the 
drill assembly for moving the drill head to the 
next template guide hole. One air-pressure regu- 
lator can be set to adjust the force of the drill 
bushing on the template. Another regulator is 
used to adjust the down speed of the drill assem- 
bly to insure the operator's having time to guide 
the bushing into the template holes. 

The gantry drill assembly weighs more than a 
thousand pounds, yet it can easily be pushed 
along the tracks by a single operator due to the 
use of the polished steel rails and the recirculat- 
ing ball bearings. During the actual drilling op- 
erations, the gantry is firmly locked in place by 
two pneumatically operated brake-shoes. 

The double-jointed articulating arm is made 
of aluminum castings equipped with Timken ad- 
justable-cone tapered roller bearings. Lifetime 
lubrication is provided by pre-packing the bear- 
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Fig. 2. End view of one 
of the fixtures used for 
drilling the holes re- 
quired in a wing-spar 
sub-assembly. Clamping 
arrangement on this 
particular machine can 
be seen at the left. 


ings with Lubriplate and installing oil seals. The 
arm castings rotate on hardened and ground tool- 
steel pivot shafts. Rigidity is such that, although 
the drilling assembly is suspended over 3 feet 
from its pivoting support, holes can be drilled 
well within the close angularity tolerances. 

To eliminate “reaming” of the holes, a pilot has 
been incorporated on the drill. A short length of 
the tip is ground a few thousandths under size 
and so a hole is rough- and finish-drilled in one 
operation. The required finish is obtained by 
using a high-spiral, double-margin, high-speed 
steel drill. 

Six of these gantry drills have been installed. 
Production time has been reduced from 320 hours 
to 180 hours per ship set of wing spars. On some 
of the drill-fixture tables, the work and templates 
are clamped as shown in the heading illustra- 
tion. Other tables are equipped with swinging 
clamps, as seen in Fig. 2. 

The fuselage pressure bulkhead of the Convair 
880, designed to allow pressurization of the air- 


craft for safe, comfortable flight at high altitudes, 
consists of approximately fifty parts, including 
twelve minor forgings and two large, 80-pound 
parts that are machined from the solid. The two 
80-pound shapes are valued at $5000 each when 
they reach the bulkhead assembly stage and it is, 
therefore, imperative that they should not be 
drilled defectively at this stage of manufacture. 
Assembly of the bulkheads requires the drilling 
of 1669 holes that vary in diameter from 3/16 to 
3,8 inch. Most of these holes are drilled through 
two to five parts at one time. Then rivets or Huck- 
bolts are inserted to fasten the assembly together. 
On 158 of the holes a tolerance of 0.002 inch is 
specified, while ninety-four holes are drilled to 
0.003 inch. The thickness of the metal drilled 
through varies from 3/16 inch to 1 1/8 inches. 
Convair tool engineers developed the 14-foot- 
diameter horizontal fixture shown in Figs. 3 and 4 
for the complete drilling and assembly of this 
bulkhead. Pull-pin locators and De-Sta-Co quick- 
acting clamps are used to accurately position the 


Fig. 3. Fuselage pressure bulk- 
heads ranging up to 14 feet 
in diameter can be handled 
with the horizontal drilling 
fixture here illustrated. 
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various components for drilling. Hole locations 
are established by simple removable templates in 
which drilled, countersunk, and reamed holes 
provide for accurately positioning a drill bushing 
mounted on the drilling unit. It will be noted that 
the operator can conveniently run this unit from 
either the outside or inside of the fixture. Or he 
may kneel on top, as seen in Fig. 5. 

It is necessary to drill 1669 holes in this assem- 
bly. For this operation the fixture was constructed 
with a rigid column in the center. Attached to 
this column is a double-jointed articulating arm 
with a pneumatic drilling head. There can be no 
deflection of the drilling unit over the 7-foot span 
from the center to the periphery of the table; the 
equipment had to be so designed that the drilling 
unit could be easily moved and guided with one 
hand. The drill is quickly adjustable for height 
and, in drilling position, is locked in place. In ad- 


Fig. 5. Drilling unit of the 
bulkhead fixture is mounted 
on end of an articulating arm 
for convenient application 
around the fixture. 


August, 1959 





Fig. 4. A total of 1669 
holes is drilled in the 
bulkhead components 
with the operator stand- 
ing outside or inside of 
the fixture, or kneeling 
on top of the unit. 


dition to a power feed the drill can be fed man- 
ually. As in the case of the machine previously 
described, there is a guide bushing on the drilling 
unit for insertion in the template holes. Pressure 
is exerted by the bushing on templates and parts 
to positively eliminate any shifting during drill- 
ing. Operation of the drilling unit is the same as 
that on the wing-spar fixtures. Obviously, the 
unit can be swung through 360 degrees. The de- 
signer settled on entirely pneumatic-powered 
components for the drilling machine. 

Shop air is piped up through the central column 
for driving the drill spindle. At the top of the 
column there is a Chiksan revolving coupling 
which supplies air to the piping of the radial arm. 
Flexible hoses are used at the articulating joints. 

All 1669 holes are now drilled within eight 
man-hours, whereas thirty-two man-hours were 
required prior to the installation of this machine. 
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PLASTIC-FACED 
PRESS TOOLS... 


accurate forming and long life 


are among their attributes 


ATTAINMENT of product accuracy and ex- 
tension of tool life are, together, subjects of dis- 
cussion and engineering effort whenever prob- 
lems of close-tolerance machining arise. This is 
most often the situation during the manufacture 
of parts from-the-solid, such as bar stock, castings, 
forgings, extrusions, etc. 

Precision machining has always been closely 
associated with the production of reciprocating 
aircraft engines. However, now that turbojet en- 
gines are not only replacing the‘r piston type 
counterparts as the prime power plants for the 
military air arm, but also making huge inroads in 
civilian aviation, precision and tool life are re- 
ceiving more and more attention in the press- 
working field. Engineers at Pratt & Whitney 
Aircraft in East Hartford, Conn., have taken sub- 
stantial strides in this direction. 


Internal Forming with Steel-Cored 
Plastic Mandrels 


Plastic-facing is the key to the advanced press- 


tool designs now being used. Remarkable results 
have been obtained in the forming of sheet-metal 


RAYMOND H. SPIOTTA 


Associate Editor 


parts for jet-engines, a typical group of which is 
displayed in Fig. 1. 

From this illustration it can be seen that both 
internal and external tools are involved. For ex- 
ample, the skin shown at A is for a turbine ex- 
haust strut and is made of stainless steel. Manu- 
facturing steps include stamping and flanging, 
after which the skins are folded and given a pre- 
liminary airfoil contour. Up to this point the 
procedure may be considered to be conventional. 

Final airfoil shape is obtained, logically, by re- 
striking. A steel mandrel was made up and in- 
serted into the preformed part for this operation. 
Results were not good—the airfoil contour did not 
adhere to blueprint dimensions. Although the 
mandrel was redesigned several times, the re- 
struck skins were still not entirely satisfactory and 
rejects were high. 

Considerable development was necessary in an 
effort to compensate for spring-back when using 
a steel mandrel. Variations in material thickness 
and specifications left much to be desired in the 
finished product. 

Solid steel mandrels were replaced by those 
constructed with resilient plastic or other syn- 
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thetic materials. The dies are now cut to basic 
blueprint dimensions. One of the new mandrels 
can be seen at the top in Fig. 2. Below it are 
shown the three final steps in producing a turbine 
exhaust strut: left, skin after folding and pre- 
forming; center, skin after restriking to desired 
contour; right, completed strut after internal 
stiffeners and end caps have been assembled and 
welded, and after the trailing edge has been 
closed by welding. It should be pointed out that 
the illustrated mandrel is not solid plastic, but 
consists of a reinforced plastic jacket enveloping 
a steel or aluminum core. 

There are five basic stages in the making of a 
plastic mandrel. The first is to make an accurate 
master model of the part. Making a “reverse” of 
the master model is the second stage. This is done 
by first boxing-in the master, then pouring either 
plaster or a plastic material around it. Plastic is 
used most frequently. The “reverse” is actually a 
split mold containing integral metal bushings for 
locating purposes and for locking up the two 
halves. 

Some hand work must now be done in the mold 
cavity. This operation is termed “waxing-in,” and 
is shown being performed in the heading illustra- 
tion. In this process, thin strips of sheet wax (the 
thickness of the metal to be formed) are placed 
along those areas of the cavity representing the 
leading and trailing edges of the turbine exhaust 
strut. The wax is flush with the parting surface of 
the mold and extends back into the cavity a dis- 
tance of approximately 3/4 inch. 


Fig. 1. This group of 
typical sheet-steel jet- 
engine parts illustrates 
the diversity of air- 
craft work being han- 
dled with plastic-faced 
press tools. 
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A word on the purpose of waxing-in. The mas- 
ter from which the “reverse” was made is shaped 
to dimensions representing the outside surfaces 
of the strut skin. If the mandrel is constructed to 
the outside skin measurement not only of the 
upper and lower airfoil surfaces, but also of the 
leading and trailing edges, it can be seen that both 
work-piece and mandrel material, when restruck, 
would have no place to go. To prevent buckling 
of the work and possible damage to press tooling, 
the leading and trailing edges of the finished 
mandrel are cut down in size by an amount equal 
to the thickness of the work-piece material. It is 
the waxing-in of these areas in the “reverse” 
cavity that provides the necessary clearance to 
allow the plastic to flow. 

In the third major step the two halves of the 
“reverse” are locked up. The unit is set on a sur- 
face plate and openings that might result in leaks 
are dammed off. A plaster mix is then poured into 
the cavity and allowed to harden. After a suffi- 
cient period of time the mold is opened and the 
plaster “splash” is removed. The splash is a dupli- 
cate of the original master with one important ex- 
ception—it embodies the necessary allowances 
for material flow at both the leading and trailing 
edges. 

During the fourth stage an aluminum mold is 
pressure-cast around the plaster splash. The mold 
cavity has the final desired shape of the mandrel. 
To permit easy removal of the mandrel that is to 
be cast in this mold, the surfaces of the cavity are 
first coated with a lacquer-base parting film. 





Fig. 2. (Right) Steel-cored plastic 

mandrel, top, is used during restrik- 

ing of the airfoil-shaped strut skin 

shown at the bottom. Sequence of 

stages are preformed skin, left; re- 

struck skin, center; and assembled 
strut, right. 


Fig. 3. (Below, left) The “reverse” 
(heading illustration) is used to ob- 
tain a plaster “splash,” around which 


an aluminum mold is subsequently 

cast. Nylon mesh is wrapped around 

a steel core and is shown being in- 
serted into this aluminum mold. 


Fig. 4. (Below, right) A liquid epoxy 
casting resin is poured into the 
mold cavity, surrounding the nylon- 
wrapped steel core. The mold rests 
on a vibrating table to drive any air 
bubbles from the plastic. 


o 
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When the film has thoroughly dried, the surfaces 
are waxed. 

The mandrel emerges during the fifth, and 
final, stage. A nylon mesh fabric is wound around 
a steel core, which can be of either rectangular or 
an airfoil cross-section. Several layers of the ny- 
lon mesh are wrapped around the core. Care is 
taken that the beginning and end of the fabric 
lie on the flat, broad surfaces of the core, and not 
on the edges. A wound steel core is then inserted 
into the cavity of the aluminum mold as can be 
seen in Fig. 3. 

With the mold resting in an upright position on 
a vibrating table (Fig. 4) resilient resin or other 
synthetic material is slowly poured into the cav- 
ity, completely surrounding the nylon-wrapped 
steel core. Vibration of the table drives any air 
bubbles from the liquid plastic to assure a sound 
casting. When mixing the plastic just prior to use, 
a catalytic agent is thoroughly blended with the 
resin. Although polymerization takes place 
shortly after pouring, the cast mandrel is allowed 
to cure for a period of seventy-two hours before 
being used. 

Illustrated diagrammatically in Fig. 5 are the 
various steps undergone by the strut skin during 
restriking—from the preformed part at A to the 


reshaped part at E. The plastic mandrel is in- 
serted into the preformed skin, as at B. This as- 
sembly is then positioned in the lower member of 
the restriking die, as at C, which is set up on a 
hydraulic press. 

When the press ram descends it applies a slow 
squeeze to the work. As the upper and lower steel 
die members come together they force the strut 
skin to close around the mandrel. It is at this 
point that the advantages of plastic tooling be- 
come apparent. 

As the two legs of the part are forced together 
by the die, pressure is built up in the plastic sur- 
face of the mandrel. This pressure partially dis- 
places the plastic, causing it to flow in all direc- 
tions. Allowance was made for the movement of 
sheet metal and plastic (as has been described 
earlier) by the waxing-in step performed on the 
“reverse.” 

Although most of the displaced plastic has 
some place to go, considerable pressure is exerted 
by the mandrel against the inner surfaces of the 
strut skin. The wiping action of the shifting plas- 
tic, together with the outward pressure of the 
mandrel when the dies have bottomed as at D in 
Fig. 5, impart a definite set to the work-piece, 
thus almost entirely eliminating spring-back 


Fig. 5. Various steps in obtaining the final airfoil shape of a turbine exhaust 
strut skin. The preformed part is shown in View A; the mandrel is inserted and 
the skin positioned in the die, View C; and the restruck part in View E. 
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Fig. 7. Plastic facing is widely used on standard types 
of press tools such as this restriking and piercing die. 
The forming area of the male member (bottom) is sur- 
faced with a layer of plastic about 1/4 inch thick. 


Fig. 6. Die pressure applied to the work compresses the 

mandrel, causing the plastic surfacing to exert outward 

force against the work, thus giving it a set. A mandrel 
is shown being removed from the restruck part. 


when the dies are opened. In Fig. 6, the strut skin 
has been finish-formed and the operator can be 
seen removing the mandrel. 


External Forming with Plastic-Faced Dies 


Plastic surfacing is by no means restricted to 
mandrels and other internal forming tools. On 
the contrary, other applications are possible on 
standard types of press tools such as the restrik- 
ing and piercing die illustrated in Fig. 7. Here, 
the entire contact area of the male member is 
faced with plastic. 

As might be expected, the procedure followed 
in making a die such as this differs somewhat 
from that followed in making a mandrel. If a 
casting is to be used, a plaster pattern is first 
made of the punch member to be surfaced. This 
pattern is 1/4 inch undersize on the working sur- 
face to allow for the plastic face. A punch of 
either Kirksite or Meehanite is then sand-cast and 
prepared for surfacing. The punch may also be 
rough-machined 1/4 inch undersize. 

Holes are drilled into the casting from the 
outer surface to the working face to provide a 
flow path and vents for the liquid plastic. In the 
meantime, the female member is machined from 
die steel in the conventional manner to basic 
blueprint dimensions. (The die members can also 
be made in reverse. ) 

For the next step, the die set is assembled and 
the punch member is positioned to leave a gap of 
approximately 1/4 inch between the two work- 
ing faces. Steel straps are then screwed in place 
to maintain proper positioning. Just prior to this 
assembly, however, the working face of the steel 
female member is prepared with parting agents. 
An alternate method would be to use a plaster 
cast in the backup. 

Edges of the die members are dammed up to 
contain the liquid plastic. When this is done, 
freshly mixed resilient plastic is poured into a 
sprue pipe that connects with a hole drilled into 
the punch member, Fig. 8. The cavity between 
the faces of the two members is thus filled 
with the plastic material. 

A curing period—either in air or in an oven—is 
allowed before anything further is done. At the 
end of this time, and without unstrapping the die 
halves, the assembly is placed on the table of a 
vertical boring mill. With the work resting on the 
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finished mounting face of the female member, 
truing cuts are taken across the mounting face of 
the male member. 

Another press tool constructed, in part, by the 
same method is the restriking and piercing die 
illustrated in Fig. 9. It is used to finish a turbine 
inner-seal support such as the one shown at B in 
Fig. 1. Initial shaping of the stainless-steel blank 
is done on a Cincinnati Hydroform. From this op- 
eration the parts are brought to the 1500-ton 
Lake Erie press, on which the illustrated die is 
mounted, for restriking and piercing. 

Although the inner-seal support may not ap- 
pear to be a highly precise part, there are two cir- 
cular mounting areas that must be maintained 
flat and parallel within 0.002 inch full indicator 
reading. These are noted on the modified half- 
section of the part shown in Fig. 10. The first die 
used for restriking was of all-steel construction 
and did not prove satisfactory. Most of the parts 
turned out did not meet assembly requirements. 
Despite the fact that both the die surface and the 
punch were recut a total of six times within one 
year, the results did not come up to expectations. 

It was then that the plastic-facing technique 
was employed. As can be seen in Fig. 9, the entire 
ring-shaped contact area C of the lower die mem- eS 


ber is surfaced with plastic approximately 1/4 

inch thick. This member is supported on a die- Fig. 8. Punch member is made about 1/4 inch under- 
cushion that is set to resist an applied load of 160 size on its working face. It is then strapped to a 
tons. A punch, noted at D, is mounted in a fixed conventional steel die half, maintaining the 1/4-inch 


gap. Edges are sealed and plastic is poured through 


position on the die-shoe for piercing. drilled holes into the die covity 


A Hydroformed turbine inner-seal support is 


Fig. 9. Restriking and piercing 
die for a turbine inner-seal sup- 
port. Circular forming area (C) 
is faced with plastic. Mounted 
on a die-cushion, this member is 
forced downward past fixed 
punch (D) to re-form and pierce. 


MACHINERY, August, 1959 113 


11.400 DIA 


placed on the plastic ring with the die-cushion 
raised. As the upper die descends and makes con- 
tact the work-piece is securely nested. When 
sufficient pressure builds up to override the die- 
cushion, the plastic-faced ring is forced down- 
ward past the stationary punch to enlarge the 
center hole. 

After the dies have bottomed, a 700-ton load 
is applied. Under this compression the plastic die 
surface acts in much the same way as did the 
plastic mandrel surface already described—its 
flexible nature permits it to push outward in all 


FLAT & PARALLEL 
WITHIN .002 FIR 


Fig. 10. Half-section of 
turbine inner-seal sup- 
port that is restruck on 
the die seen in Fig. 9. 
The tooling holds two 
critical circular areas 
flat and parallel within 
0.002 inch full indica- 
tor reading. 


directions, forcing the sheet-metal work-piece to 
accurately assume the contour of the upper die 
cavity. 

Stripper ring E, Fig. 9, encircles the forming 
ring and breaks the work loose as the dies open. 
Pins housed in the female die strip the work from 
the upper member. Shown in Fig. 11 are a pre- 
formed inner-seal support, right; a restruck inner- 
seal support, left; and a scrap ring from the pierc- 
ing stage, center. It is of interest to note that if a 
wide flange were present on the preformed part 
it, too, could be trimmed in the one operation. 


Fig. 11. A preformed inner-seal support is shown at the right, a re- 
struck part at the left, and a punched scrap ring in the center. The 
plastic-faced die can be seen in the background. 
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ROCKET-ENGINE GEARS such as those seen 
in Fig. 1 are designed to function in the environ- 
ment of outer space. Knowledge gained from the 
problems encountered under these conditions of 
astrokinetics has enabled us to extend the op- 
erating limits of today’s gearing. Proper appli- 
cation of this data should enable all types of 
gears to carry greater loads more efficiently. 
First, it is of interest to know why gears are 
needed in a rocket engine. A liquid-powered 
rocket carries not only fuel, but its source of 
oxidation. To obtain its great power for thrust, 
tremendous amounts of liquid oxygen and fuel 
must be pumped into the thrust chamber, where 
they are burned. Pumping is generally done by 
centrifugal impellers, which get their power from 
a turbine driven by a gas generator. Optimum 
speed of the turbine is generally not compatible 
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GEARS FOR 
OUTER SPACE 


Torturous demands are being made on 
rocket-engine gears—which must be 
of small size, light weight, and near- 
perfect accuracy. This article discusses 
some of the considerations in design- 
ing such gears, and points out the 
urgent need for better production 
equipment all along the line. 


M. A. HARTMAN 


Senior Research Engineer—Gears 
Rocketdyne Division 
North American Aviation, Inc. 


with that of the pump impellers. The turbine 
speed is higher, and a reduction is needed to 
deliver the proper, slower speed to the pumps. 
This speed reduction is accomplished by gears, as 
shown in Fig. 2, a rudimentary outline of a rocket 
engine. 

Environmental and operating conditions under 
which rocket gears must function demand ad- 
herence to certain rigid specifications, including 
the following: 

Size. Smallest area and volume feasible. 

Weight. Minimum _ possible—approximately 
0.05 to 0.02 pound per horsepower for the entire 
assembly of main power gears, shafts, bearings, 
and cases; or 20 to 50 horsepower per pound of 
gear-box. 

Acceleration. 0 to 15 g’s for the entire case. 
The gears accelerate from 0 to 25,000 feet per 
minute (pitch-line velocity) in 0.3 second. 

Altitude and Pressure. Altitudes vary from sea 
level to near infinity, and atmospheric pressure 
changes from about 15 to near 0 psi. 

Temperature. Operating temperatures in the 
vicinity of the gear-case vary from minus 350 
degrees to plus 400 or 500 degrees F. 
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Life. Flight time depends on the missile in 
which the gears will be used. Actual time in test 
stands varies from 4000 to 10,000 seconds, and 
the design life is generally predicted at ten hours 
maximum. 


Loads. The dynamic driving load on the gear 


teeth is normally over 4000 pounds per inch of 
face width. Also, static and dynamic external 
loads are often applied to the gear-cases from 
the pumps and frame of the missile. 


Fig. 2. Rudimentary outline of 
a rocket engine shows how a 
gear-box is used to reduce 
speed of turbine for driving 
liquid-oxygen and fuel pumps. 


Fig. 1. Typical gears employed 
in rocket engines must be 
of near-perfect accuracy to 
withstand the torturous de- 
mands of operating in the en- 
vironment of outer space. 


Speed. From approximately 6000 to 40,000 
rpm with pitch-line velocities up to 30,000 feet 
per minute. 

Lubrication. Minimum possible amount and 
weight of fluid to cool and lubricate the gear 
teeth and bearings. Approximately 1 gallon per 
minute for 1000 hp. 

Although there are other demands, it has often 
been said that the most important requirement 
of a rocket or a missile is reliability. The formula 


FUEL PUMP 


TURBINE 
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Fig. 3. Back-to-back gear test 

stand with gear-box being 

tested ot left and slave gear- 

box near center. Drive bulk- 

head and input shaft can be 
seen at right. 


for gear “reliability” is the proper mixture of the 
following ingredients: 


A. Take the best-known test data and gear 


engineering. 

B. Add untested data and new ideas which 
appear feasible and workable under the 
conditions of astrokinetics. 

). Subject these to cruel, torturous tests in 
back-to-back gear stands (Figs. 3 and 4) 
and static firing stands, such as those used 
at Rocketdyne’s Santa Susana test station, 
Fig. 5. 

. Put these components in an actual missile, 
fire it, and find out from the telemetered 
data what is wrong. 


Then start back at “A” again. This is a never- 
ending cycle in the search for complete perfec- 
tion and reliability. 

Design and engineering knowledge is based 
mainly on years of test results, and on data known 
about precision aircraft gears built for a short 
life at high speeds and heavy loads. AGMA pub- 
lications and other late engineering formulas and 
data are utilized. The best-known consultants in 
the United States and abroad are employed, and 
data is interchanged between North American 
Aviation and other companies. 

The allowable fatigue-stress limits are con- 
stantly being determined from such test data. 
Besides many minor and basic values that are 
calculated, there are also three main points for 
which calculations are made: root bending stress, 
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Hertz or compressive stress, and scoring for PVT 
and flash-temperature formulas. 

The root bending stress is calculated from a 
modified Lewis formula: 


W, x P. 
~— “x Ka XK, 
Pe SS 


where S; root tensile stress, in psi; 


tangential driving force, in pounds; 
diametral pitch; 
effective face width in inches; 

= application factor; 

= stress concentration; 


= tooth-form factor, based on AGMA method 
and determined from layouts. 


As would be supposed, calculated values for S; 
are very close to the allowable limits. However, 
one of the unknowns in the formula is the stress- 
concentration factor. Published figures have been 
tried, but the calculated values always exceed 
those allowable. Experience shows that the factor 
varies between 1.0 and 1.5 for carburized gears. 
However, more exact values are needed, and 
Rocketdyne currently has a program to deter- 
mine these values very accurately. 

Hertz compressive stresses are generally cal- 
culated at the first and last points of contact, at 
the points of single tooth engagement, and at the 
pitch line. However, calculations show that these 
values vary only slightly. As a result, the value 
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at the pitch line is used in most cases, 
calculated from the two formulas: 


and is 


W, (Mg + 1) 


K = 
dX F. X Mg 


where K 
Me 


factor or index of compressive load; 
= ratio of gear teeth to pinion teeth; 
d = pitch diameter of pinion. 
and S.=CeV K X Ka 
where = 5236 (for 25 degrees); 


S, Hertz compressive stress. 


Calculations are also made for depth of case, 
which is at least twice the depth of maximum 
sub-surface shear. Scoring calculations are made 
for both PVT (pressure, velocity, and distance ) 
and flash-temperature formulas. It has been ex- 
perienced that both of these values are inaccu- 
rate, but it appears that the flash-temperature 
value for scoring is the more accurate. However, 
an even more precise method of determining 
scoring risks is required. A PVT limit of 2 to 4 
million is used for higher-speed gears (pitch- 
line velocity above 15,000 feet per minute), and 
a temperature limit of at least 50 degrees under 
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Fig. 4. Automatic recording device and control 
instruments employed in conjunction with back- 
to-back test stand seen in Fig. 3. 


the scoring flash point of the oil. It has bees. 
suggested by some gear engineers that S. times 
Kelley's flash temperature would be a_ better 
compromise. 

All of the designs are reviewed for the bal- 
anced risks of compressive stress, root bending 
stress, and scoring, and necessary changes in ad- 
dendum and thickness proportions are made 
when needed. Most of the data shows that scor- 
ing is less of a risk than supposed. Root stresses 
and conditions are one of the most critical items 
in rocket gearing. 

As stated previously, three main testing sys- 
tems are used. In the four back-to-back test 
stands, gear transmissions are subjected to a pre- 
determined amount of torque and operated. 
These stands have the additional advantage of 
being operable under varied temperatures and 
loads, as well as under different atmospheric 
pressures, to simulate altitude conditions. All 


turbo-pumps and gear-boxes are anchored in 
static test stands and “hot-fired” before shipment 
of the engine to the customer. The performance 
data is supplied to and reviewed by engineering. 


The last test is the actual flight of the missile, 
from which performance data is telemetered. An 
Atlas missile is seen in flight in the heading 
illustration. 

From these tests, valuable improvements and 
corrections accrue which save many dollars of 
the defense budget. The knowledge gained 
should prove invaluable in other gearing appli- 
cations. 

Quality control, inspection, and manufacturing 
comprise the greatest problem areas in the pro- 
duction of such gearing. Rocketdyne does not 
make gears, but relies mainly on independent 
vendors. In doing this, it is necessary to double- 
check every gear, just as if it had been made by 
us. Complete tooling layouts of every gear are 
made. These are often double-checked by an in- 
dependent gear tooling concern, in addition to 
the firm who will make the gear. With this kind 
of cooperation, many problems and trouble spots 
are eliminated even before production 
started. 

Another phase of this problem is that no mat- 
ter how much data is contained on a drawing, it 
is impossible to eliminate various interpretations 
by different people. Cooperation and understand- 
ing must exist between the supplier and the 
buyer so that changes can be made quickly as 
new facts are learned. The drawings must show 


has 
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complete information so that the parts may be 
controlled from the raw forgings, through heat- 
treatment, to the final modified tooth profiles of 
the finished gears. The tooth-profile chart is one 
good example—when several different manu- 
facturers were asked to agree on a true involute 
with a 0.0003-inch tolerance, a wide variation of 
opinion was revealed. The best chart found, 
shown in Fig. 6, eliminates this area of misunder- 
standing. 

Getting parts made to close tolerances has 
caused much consternation. Many gear manufac- 
turers have had difficulties meeting our require- 
ments. Yet, repeatedly, gear drawings from other 
countries have been seen in which the tolerances 
and values specified are twice as critical. These 
tolerances apply on profiles, roots, whole depth, 
and other items. 

If the United States is to maintain its superi- 
ority in the field of gearing, it must find more 
exact and better means of manufacturing. It is 
estimated that United States gear manufacturers 
are falling behind in tolerance controls. Yet, 
greater demands for more accurately made parts 
is the order of the day in rocket-power trans- 
mission. 

Complete understanding must exist between 
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engineering, inspection, and quality control. 
While it is realized that perfect parts are im- 
possible to obtain, inspection can measure all the 
dimensions and find the errors. Quality control 
can enforce the necessary corrections. With this 
complete inspection data and test results, engi- 
neering can determine what limits can be 
granted. Causes of failures can also be traced 
and eliminated. 

Contrary to popular belief, gears operating 
under astrokinetic conditions must be of the 
highest quality, even though they operate for 
only extremely short periods of time. It is im- 
possible to compromise on quality, and the best 
design and manufacturing techniques are re- 
quired for the complete gearing, bearing, and 
lubrication systems. Once these qualities are in a 
system, and every dimension is held to the speci- 
fied tolerance, greatly increased load-carrying 
ability is available—approximately twice what is 
used for manned aircraft. What is ironical is that 
a failure in an aircraft engine generally risks not 
over a hundred lives, yet the failure of a defense 
missile, when attacking another missile, could 
result in the death of thousands. 

Some of the specific data and knowledge that 
has been gained can be summarized as follows: 

1. The best rocket gear has a pressure angle 
of 20 to 25 degrees and is of the spur type. 

2. A modified profile gives the best results. To 
date, a modified barrel form is used, but, pres- 
ently, it is intended to use addendum modifica- 
tion only, as shown in Fig. 6. 

3. Modified gear profiles have relieved all scor- 
ing problems to date. 

4. Contact ratio must be higher than 1.2. 
Values of 1.4 and above are optimum. 

5. It is possible to get unusually good results 
out of stubbed gear proportions, but best results 
are obtained from pinions having a modified 
thickness and a long addendum, and gears hav- 
ing a short addendum. The use of long addendum 
pinions has approximately doubled the life of 
parts and their reliability, with only one third 
the vibrations, as measured by accelerometers. 

6. A minimum case hardness of 60 Rockwell C 
and a minimum core hardness of 36 Rockwell C 
are specified on the latest drawings. A decrease 
in hardness of only 2 points can cause failure. 

7. In rocket gears, roller type bearings are 
generally used. 

8. Bearings having a crowned outer ring with 
outer land-riding cages for the rolling elements 
will tolerate more misalignment, and are not as 


Fig. 5. Firing rocket engine on static test stand 
at Santa Susana station of Rocketdyne, a Division 
of North American Aviation, Inc. 
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Fig. 6. Tooth-profile 
chart recommended to 
avoid differences of 
Opinion among various 
manufacturers. 


RATE OF REVERSAL NOT TO EXCEED 


O0002°IN ANY 2 


critical to lubricate. This design allows up to 
twenty times the life under the same load con- 
ditions. 

9. The low temperature imposed on the gear- 
box by the oxidizer can be overcome by electrical 
heaters. 

10. Better and longer life, and resistance to 
fatigue, are obtained by shot-peening the parts— 
approximately 10 to 30 per cent increase in bend- 
ing in gear and spline roots, and 10 to 400 per 
cent in the webs of gears. 

11. Grinding in the roots cannot be tolerated 
since it causes premature root fatigue—about two 


to three times faster. In testing one group of 
ground-root gears, 90 per cent failed within a 
time variation of only 400 seconds. 


' PROTUBERANCE 


Fig. 7. Ideal root gear has a 

0.000- to 0.002-inch protuberance 

blended into upper ground portion 
and unground fillet. 


CENT OF ROLL 


12. The ideal root gear shape is as shown in 
Fig. 7. However, while it is not desirable, it is 
feasible to tolerate and have satisfactory opera- 
tion from ground gears of the type seen in Fig. 8. 
Values are shown for about 10-pitch size gears. 
This has proved an invaluable aid to manufac- 
turers, and, to date, has shown no marked reduc- 
tion in operating life. 

13. Gears can be pitted and scored and still 
operate for quite some time. 

14. The ideal lubricating system consists of fog 
nozzles on the incoming side and sprays for the 
leaving side of a gear mesh. Since a one-pass 
system of lubrication is used, lubricating only the 
leaving side is necessary. Quite often, a welcome 
secondary, beneficial fog is generated. 
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Fiat Fig. 8. Less desirable 
tooth form which is 
easier to produce and 
has shown no marked 
reduction in the op- 
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15. Lubricant MIL L-6086 has been used, but 
much better performances have been gained 
through using MIL L-25336. This is especially 
true when considering temperature and pressure 
operating variations imposed on the gears. 

16. Disadvantageous conditions at altitudes of 
100,000 feet and above are not as anticipated: 
they are much worse. Lubricants operating at 
high altitudes and resultant low pressures often 
exhibit some very undesirable characteristics, one 
of which is foaming. In one test, a sample bear- 
ing was cut away, and an oil lubricant was di- 
rected through the inner race and its cage. It was 
observed that the lubricant satisfactorily reached 
the area of contact between rollers and inner race 
when operated at pressures corresponding to sea 
level. However, when the same oil was operated 
at pressures corresponding to those encountered 
at an altitude of 150,000 feet, the entire area was 
engulfed in foam, as seen in Fig. 9, resulting in ; 
very poor cooling. This tendency to foam varied Fig. 9. At pressures corresponding to an altitude 
at different pressures and with various lubricants. of 150,000 feet, cooling action of the oil is re- 


Also, there was a marked difference in the types duced due to the foaming action. 


of foam, the ability of the bubbles to burst, and 
the wetting and cooling capabilities. applicable in the future. Through open-minded 

As soon as a design seems optimum, something use of test data, new advances in the state of the 
new is learned, or conditions change so that facts art of gearing are made. It is believed the facts 
are not available. There is a constant learning learned are not only of value in the defense and 
and testing cycle, and it would not be surprising missile industries, but also applicable and of 
to find that a lot of the present data will not be value in other fields of gear engineering. 





Three Baush radial drills pre- 
pare a top chord section for a 
steel bridge in the new girder 
shop of Bethlehem Fabrica- 
tors, Inc., Bethlehem, Pa. The 
machines, of double-arm de- 
sign, are supported from 14- 
foot-high cranes which move 
laterally on top and bottom 
rails. The cranes and drills 
can operate over a distance of 
140 feet, making it unneces- 
sary to reposition the sections. 
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TOOL ENGINEERING 


Tools and fixtures of unusual design 
and time- and labor-saving methods 
that have been found useful by men 
engaged in tool design and shop work 


Threading on a Tool and Cutter Grinder 


H. J. Gerser, Stillwater, Okla. 


A tool and cutter grinder doubles as an external 
thread grinder when equipped with a fixture 
which both revolves and advances the work in a 
helical path. Since the fixture is designed specifi- 
cally for work of a given outside diameter and a 
given thread pitch, its use is more practical for 
quantity-lot grinding than for a single piece. 

In Fig. 1, the work A is in the process of being 


Fig. 1. (Above) By turning hand- 

wheel (C), the spindle carrying 

work-piece (A) is both rotated 

and advanced beneath the grind- 
ing wheel (B). 


Fig. 2. (Right) Since the pitch of 

nut (D) and spindle (E) must be 

the same as the thread required, 

the fixture is practical for quan- 
tity-lot grinding. 


ground by the wheel B. The grinding wheel is 
directly above the work, and the machine table 
is offset to the helix of the required thread. By 
turning handwheel C, a lead-screw spindle within 
stationary bronze nut D is made to revolve and 
advance toward the grinder wheel-head. The 
work is contained in the lead-screw spindle, the 
nose of which is a split collet. 

In Fig. 2 are illustrated the dis- 
assembled parts of the fixture. The 
major body portion of spindle E is a 
lead-screw, identical in pitch (1/8 
in this instance) to that of the 
ground thread required. This spindle 
engages bronze nut D, which is se- 
cured to frame M. A split in the wall 
of the nut permits it to be adjusted 
by set-screws to a snug fit with the 
spindle. 

Worm-gear F is keyed to the rear 
end of the spindle, meshing with 
worm G to which handwheel C is 
attached. Dovetail slide H is a car- 
rier for the worm, moving along the 
top of the frame as the spindle ad- 
vances. This movement is trans- 
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Fig. 3. The nose of the spindle is a split collet which 
grips the work (A) when collar (L) is tightened. 


ferred through the engagement of yoke J on the 
end of the slide with neck K located on the 
spindle adjacent to the worm-gear. 

The spindle, a hollow member, has an inside 
diameter corresponding to the outside diameter 
of the work. To grip the work, collar L is tight- 
ened around the nose of the spindle as illustrated 
in Fig. 3. 

Thread depth is controlled by the vertical ad- 
justment of the grinder wheel-head. The rotation 
of the work through the worm-gear permits the 
needed slow feed, and also helps control the 
dwell in making a neat thread termination. The 
machine table also carries a thread-truing device. 
When the wheel needs to be trued, the table is 
unlocked and run over until the device is in posi- 


One Drill Bushing 


tion. A witness mark scribed on the table assures 
that it can be accurately returned to grinding 
position after the wheel is trued. 


Locates Two Holes 


CuiFF BossMANN, Dayton. Ohio 
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Two holes, one off-center and one radial, were 
drilled through the wall of a cylindrical part by 
using a jig having a single, rotatable bushing. 
Separate bushings could not be used because of 
the close spacing between the holes. The work- 
piece, approximately 12 inches in diameter, was 
held on a large dividing head. 

Features of the bushing design appear in the 
illustration. From the reference center line X-X 
of the work-piece, off-center hole A is located a 
distance of 0.3125 inch. Radial hole B lies 15 de- 
grees from the center line, in an opposite direc- 
tion. The rotatable jig bushing C has two holes, 
D and E, corresponding to the holes A and B to 
be produced in the work-piece. Notches F and G 
are 90 degrees apart in the bushing periphery. 

The bushing position illustrated is for drilling 
hole A. Next to the bushing is a locator H having 
a plunger J which engages notch F. To drill hole 
B, the plunger is retracted by handle K, and both 
the work-piece and the bushing are indexed in 
the direction indicated by the arrows—the work- 
piece, 15 degrees, and the bushing, 90 degrees, so 
that notch G is then engaged by the plunger. 

During drilling, lock-screws L secure the bush- 
ing against movement. When the bushing is to be 
indexed, a pair of pins M provides a convenient 
means of rotating it. 


Ilustrated position is to drill hole (A). For drilling 
hole (B), bushing hole (E) is on center line (X-X). 
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Convenient Work-Clamp for a Vertical Boring Mill 


A. G. Amos, Calcutta, India 


An easily operated clamp for rapid positioning 
and securing of cylindrical work-pieces to the 
table of a vertical boring mill is here illustrated. 
A number of these work-holding devices are posi- 
tioned on the machine table and pre-set to cen- 
tralize the part. An almost effortless movement of 
a weighted lever on each clamp is sufficient to 
hold the work-piece for boring. 

The clamp body A is made of cast steel and is 
strongly proportioned. A key is machined on the 
base of the clamp body to fit the slots in the bor- 
ing-mill table. Bolts (not shown ) located at B, C, 
and D fasten the clamp to the machine. A work- 
piece E, being secured by several clamps, is sup- 
ported, in part, on each by a serrated and 
hardened block F and is positioned, in part, by a 


Work-clamp that facilitates boring operations on a verti- 
cal boring mill. Cutting thrust on work-piece only serves 


to increase clamping pressure. 


set-screw G in each clamp. These set-screws are 
previously adjusted to centralize the part. After 
locating the work-piece, the set-screws on all the 
clamps are lightly tightened, as great pressure on 
these screws is not necessary. Arm H pivots on 
bolt J and supports camshaft K, clamping lever L, 
and weight M. The pivoting action of the arm is 
to permit removal and loading of the work-piece. 

Immediately after tightening the work-central- 
izing set-screw G, arm H is swung inward and 
lever L is rotated clockwise to grip the part by 
means of an eccentric cam integral with cam- 
shaft K. 

The inward movement of arm H is limited by 
a projection welded on it to act as a stop. In addi- 
tion, arm H has a shoulder that fits in a recess in 
the clamp body. This shoulder takes 
the clamping thrust. For gripping 
purposes, the surface of the cam is 
finely serrated. A stop is also pro- 
vided on lever L. 

The direction of the clamping ac- 
tion is such that the heavier the 
thrust, the more rigidly the work- 
pieces are held. The number of 
clamps used on a part will depend 
on the size and nature of the work. 
Four of these clamps were used with 
success in the boring of railroad tires. 


Film Shows Huge Forging Presses 
in Action 


“Hands of the Giants,” a 16-milli- 
meter sound-color film recently re- 
leased, shows the forging of highly 
intricate aircraft components on the 
world’s largest closed-die presses. 
Shot at the North Grafton, Mass., 
plant of the Wyman-Gordon Co., the 
thirty-minute film explains why the 
conquest of the air in the missile age 
requires massive forgings in unusual 
sizes and shapes. Billets of titanium, 
magnesium, steel, and aluminum are 
shown being forged on multiple- 
story presses of 18,000, 35,000, and 
50,000 tons. “Hands of the Giants” 
is available without charge from the 
Wyman-Gordon Co., Worcester 1, 
Mass., for showing to engineering 
schools and industrial groups. 
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Money for Movements! 


Enter MACHINERY’'S 


a6 Ave INGENIOUS MECHANISMS Competition 


3rd Award 


Four additional for the best original articles 


Awards, each .... $50 describing mechanical movements 
All accepted entries 
paid for and published 





postmarked no later than December 1, 1959. Mechanism or move- 
ment described must have some practical application. No material 
already described in the technical press can be entered in the contest. 


Enter as many articles as you like, but confine each to a single mech- 
[ S anism Or movement. 


th Both subscribers and non-subscribers are eligible. Entries must be 








Send a scale drawing (or photograph—or both) that shows the oper- 
ating principle and important parts involved. Clear blueprints or 
pencil drawings are acceptable, but free-hand sketches cannot be used. 


Describe the purpose and action of the mechanism—h/ow it does what 
W it does. Your description need not be in polished English, but it 
should be clear and logical. 


Mark details on drawing, such as levers, cams, and gears, with letters 
A, B, etc., and use corresponding letters to identify those details in the 
description; thus, “Lever A is operated by cam B.” (A suggestion: 


See how articles in this issue’s “Ingenious Mechanisms” section are 
handled. ) 


Substitute a diagram for the drawing, if necessary, to illustrate the 
arrangement of a complicated mechanism. 





MACHINERY’S editors review your entry—thoroughly and objectively 


—and evaluate it according to its ingenuity and originality. Award- 
W a winning articles will be announced in February (1960) MACHINERY. 


ALL entries accepted will be published in forthcoming issues of the 


magazine. 
we 0 And, of course, MACHINERY’s high-level space rates will be paid 
neste 


to ALL CONTESTANTS, in addition to the seven cash awards. 


~ Thai your entry 0 MACHINERY 


c/o Contest Editor 
93 Worth St., New York 13, N.Y. 
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NIOUS MECHANISMS 


Mechanisms selected by experienced 

machine designers as typical examples 

applicable in the construction of auto- 
matic machines and other devices 


Eccentric Gears Feature of Bag-Folding Device 


RALPH T. STEWART, Winston-Salem, N. C. 


One functional requirement of folder blades on 
a machine for making foil bags is that the first 
fold should not interfere with the second fold. 
This is necessary to prevent wrinkling and turn- 
ing of the edge of the first fold. A pair of eccen- 
tric gears was arranged as shown in the accom- 
panying illustration to accomplish the proper 
folding action. 

Eccentric gear A is secured to the shaft integral 
with part B which carries folder blade C. Simi- 
larly, eccentric gear D and folder blade E are at- 
tached to part F. The pitch radii on the gears are 
indicated by Ra and Rp in the illustration. Bear- 
ings in housings integral with the machine frame 


G support parts B and F. Eight bag-forms H are 
mounted on a turret (not shown) having a 
Geneva motion which intermittently indexes one 
after the other into position between the two 
blades for the folding” operation. A drive con- 
nected to part B rotates blades C and E through 
an angle of 180 degrees to fold the foil on each 
form in its turn. 

In operation, as folder blade C rotates 135 de- 
grees, blade E travels through an angle of 117 
degrees. At this instant blade C lags blade E by 
18 degrees, and this lag permits the portion of the 
foil J carried by blade C to clear the portion car- 
ried by blade E. During the remaining 45-degree 


Fig. 1. Eccentric gears arranged to facilitate folding of foil on a form in a bag- 
making machine. Interference between the folds is prevented by the motion 
imparted to the folding blades by the gears. 
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Fig. 2. Side view of bag-folding mechanism. Form (H) is shown just prior to 
and after entering position for folding. 


rotation of blade C, blade E gains back the 18 
degrees, and both blades complete the 180-de- 
gree working cycle simultaneously. 

If standard gears were to be used, one gear 
would have to be retarded slightly to prevent in- 


terference between the folds. In this case, both 
blades would not hold the foil flat against the 
form at the end of the folding operation. In addi- 
tion to foil, the device can be used to make bags 
of paper, cellophane, and similar materials. 


An Intermittent Feed for Strip Material 


An arrangement for intermittently feeding the 
required length of strip material to a press is 
shown in the accompanying illustration. This 
patented mechanism is actuated by a pin A, 
which is attached to a slotted plate fixed to the 
bottom of the vertically reciprocating member of 
a press, or similar machine. 

Pin A moves in the vertical plane and pivots a 
bellcrank B. This member, in turn, has an open- 
ended slot which engages with a pin projecting 
from one side of a sliding block C. Block C is 
guided and can only move in the horizontal plane. 
Thus, vertical movements of pin A produce hori- 
zontal reciprocation of the block. A_ pivoted 
holder and blade D are housed within block C, 
the blade being held in contact with the strip 
material E by means of a tension spring secured 
at one end to block C. 

In operation, as pin A travels upward, block C 
moves to the right and, through the gripping ac- 
tion of the blade D, the strip material is fed in 
the same direction. A second spring-loaded and 
pivoted blade-holder F prevents the strip from 
moving back when block C is returned by an as- 
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sociated tension spring seen at the left in the 
illustration. An adjustable screw G limits the re- 
turn movement of block C and the extent of the 
forward stroke is determined by the position of 
pin A in its slot, permitting the arrangement to 
be used for various sized parts. 


A device for intermittently feeding lengths 
of strip stock to a die in a press. 








Model shows the operating se- 
quence of a new rolling process 
in which highly purified iron 
powder is turned into strip steel 
without melting. Iron powder is 
poured into a funnel, upper 
right, and is compressed into a 
semi-solid strip between four 
rolls. The strip passes through a 
furnace, then through a series 
of hot strip-rolling stands 
where it is reduced to the de- 
sired thickness and brought to 
full density. 


lron Ore to Strip Steel at Republic's 


Research Center 


Republic Steel Corporation recently combined 
the dedication of its new Research Center in In- 
dependence, Ohio, with the introduction of a 
successful method for producing strip steel from 
iron ore, without melting. Budgets and schedules 
are set up on a “30-30-30-10” formula—that is, 30 
per cent of the budget will be applied to research 
projects designed to show results in one to three 
years, 30 per cent will be applied to exploratory 
projects keyed to a five-year schedule, and an- 
other 30 per cent will be allocated to long-range 
study projects that may run ten years or more 
before paying off. This leaves approximately 10 
per cent of the budget for pure science—funda- 
mental research projects which have no immedi- 
ate application, but which are expected to pro- 
duce knowledge that will be useful at some 
future date. 

Work in the laboratories is divided into four 
broad sections: metallurgical, processing, new 
products, and ceramics. In the interest of flexi- 
bility and cooperation within and between the 
various groups, these divisions of work will not 
be hard and fast. 

One development stemming from Republic’s 
research efforts is a strip-steel rolling process 
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which uses iron powder and bypasses the nor- 
mally used coke ovens, blast furnaces, open 
hearths, and blooming mills. Although work on 
the process up to this time has been confined to 
the laboratory phase, a continuous pilot-plant 
line is to be set up to handle larger quantities of 
materials. Steel made in the laboratory is said to 
offer the same strength, ductility, and ability to 
be fabricated into finished parts as steel produced 
by other methods. More than 1800 pounds of 
metal has been made by the new process. 

Three major steps are involved. First, iron ore 
is highly purified and directly reduced to metallic 
iron powder. Second, it is funneled between four 
rolls that compress it from a powder to a semi- 
solid strip. 

Finally, the semi-solid strip passes through a 
furnace, is heated to 2200 degrees F. in a reduc- 
ing atmosphere, then passes through a series of 
hot strip-rolling stands. This hot-rolling step re- 
duces the thickness of the steel strip to the desired 
gage and brings it to full density. At the end of 
the line the hot-rolled steel is coiled. Following 
this, the steel goes through the usual operations 
of pickling, cold rolling, and annealing before 
being either re-coiled or cut into sheets. 
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What the designer should know about production — Part 10 


DIE-CASTING 


A. L. McGROARTY 
Staff Master Mechanic's Office 
Chrysler Corporation 
Detroit, Mich. 


DIE-CASTING is the process of producing parts 
accurately by forcing molten metal under pres- 
sure into metal molds or dies. The process is 
extensively used in industry, especially when 
volume production is required, because it offers 
high production at low unit cost. The castings 
are uniform in size and can be produced with 
thin sections, sharp lines, and cored holes that 
are maintained within close dimensional limits. 
The parts can be formed to unlimited shapes and 
contours, each having inherently smooth surfaces 
both internally and externally, They are light in 
weight and have a fine grain structure, resulting 
in a high strength-weight ratio. The process offers 
the possibility of combining several parts of an 
assembly, providing rigid and serviceable con- 
struction at low cost. Die-castings have relatively 
good corrosion resistance and excellent surface 
qualities for subsequent plating or painting. 
Selection of the proper means of producing 
a specific part is governed by the application 
requirements of that part and the characteristic 
limits of the manufacturing process chosen. This 
can be determined by individual studies to find 
construction. Will the part lend itself to practical 
the most practical and economical method of 
die-casting? If so, what type of alloy can be 
used? Will the physical properties of the casting 
qualify, and will the production volume be suffi- 
cient to warrant die-casting? How will the tools 
and other manufacturing costs compare with 
those of alternate manufacturing methods? Ta- 
ble 1 may be helpful in making such a decision. 


Designing for Die-Casting 


The process of die-casting can be broken down 
into four phases: design, die construction, metal 
alloys, and production. How each of these phases 
contributes to the process as a whole should be 
understood. 


130 


Close cooperation is essential between the 
product designer and the die-casting engineer 
before final drawings of the part are prepared. 
At this time, certain characteristics and limita- 
tions of both the process and the material can 
be discussed and, in most instances, modified to 
save time, effort, and expense. 

While it is generally agreed that an ideal die- 
casting is a simple one, this is not the current 
trend of the industry. It is now common practice 
to employ dies having twenty to thirty cores for 
a single cavity. These dies are usually designed 
with single cavities. However, it is not unusual 
to cast small parts having no cores in a die con- 
taining as many as fifty cavities, depending on 
the size, weight, shape, and castability of the 
piece involved. 

Many methods can be employed to produce a 
die that is workable but not always of the best 
design. Experienced designers rely on facts gen- 
erally unknown to the beginner. Although the 
following rules are intended to aid in designing 
die-castings, they can never be hard and fast in 
application. Generally, if followed wisely, they 
will go far toward achieving a logical design for 
simplicity and low cost. 

1. Keep casting size at a minimum, consistent 
with other requirements, to reduce the cost of 
dies, work-pieces, and equipment. 

2. All sections should be of minimum thickness, 
consistent with reasonable ease of casting and 
with adequate strength and stiffness. Thin sec- 
tions are proportionally stronger than thicker 
ones, and frequently yield a smoother surface 
which is desirable for plating. 

3. Make sections as nearly uniform in thick- 
ness as possible. Where variations are necessary, 
make a gradual transition from thinner to thicker 
sections. 

4. Provide for cores wherever practicable. 
They save metal and machine work, result in 
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sounder castings, and tend to lower cost. The 
greater the number of castings required, the more 
important it is that cores be provided. 

5. Cores can have a variety of shapes so long 
as they permit withdrawal from the casting. In 
general, cores are less costly and easier to operate 
when they lie parallel to the axis (direction of 
motion) of the die, or die-slide. 

6. Avoid cores of extreme length, especially 
slender ones, unless they are completely justified 
by some special condition. Generally, the length 
of cores supported at only one end should not 
exceed three to four times their diameter, espe- 
cially in sizes below 1/2-inch diameter. 

7. Cores must be strong enough to withstand 
shrinkage stresses caused after the casting has 
solidified around them. Allow ample draft to 
facilitate their withdrawal. 

8. Design castings to minimize flash removal. 
Flash always occurs at die partings and where 
joints in the die form crevices in the wall of the 
cavity, such as at slides and removable cores. If 
possible, avoid locating the parting line on sig- 
nificant surfaces. 

9. Use fillets (as large as possible) at interior 
and exterior corners unless some special consid- 
eration requires that the corners be sharp. 


10. Design the casting so that machining is 
minimized without undue sacrifice in accuracy, 
appearance, and performance. 

11. Keep the shape of the casting as simple 
as conditions permit. To attain smooth surfaces 


Table 1. 


for finishing, avoid large, flat surfaces. Curved 
areas commonly add to strength and stiffness, 
and, if polished, the highlights catch the eye and 
tend to mask surface defects. 

12. Provisions may be made for ejector pins. 
Consult the die-casting engineer for location. If 
ejection is not permissible on any surface of the 
part, then other means for ejection can be pro- 
vided outside the part and trimmed off in a 
subsequent operation. 

13. Never specify tolerances closer than are 
essential. 

14. Allow ample draft on cavity walls and 
cores. 

15. Employ integral fastening parts wherever 
their use will lower assembly cost. 

16. Avoid undercut castings that require mov- 
able cores, except where the advantages out- 
weigh the disadvantages. 

17. Employ inserts wherever their use results 
in economy. 

Some of the aforementioned points to be con- 
sidered in designing parts to be die-cast are 
illustrated in Figs. 1 to 4. In each of these illus- 
trations the detail drawings at the right show 
the preferred designs. As seen at top in Fig. 1, 
sharp interior corners should be avoided if at all 
possible, since they are difficult to maintain and 
may cause cracking or structural weakness. It is 
desirable to provide a fillet or recess having a 
radius of at least 0.010 to 0.015 inch. Also, a 
recess should be specified where sharp corners 


Relative Ratings of Different Casting Methods with Respect to Various Factors 
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* Relative Ratings: 1 represents the best, and 6 the poorest. 
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on two castings must fit together, as seen at the 
right, center. Maximum possible radii should be 
provided on outside corners and fillets, as well as 
those on the inside of the casting ( bottom view). 

Cored through-holes that are to be tapped 
should be countersunk at both ends as illustrated 
at the top, right, in Fig. 2. Cored holes should 
not be deeper than three times the diameter and 
should be either at right angles to, or parallel 
with, the parting line. The removal of burrs and 
flash from inner surfaces of the die-castings can 
be simplified by recessing the flash seam (center). 
Thin walls in the casting die around cores can 
sometimes be avoided by designing the part as 
seen at the bottom, right. 

Shown at the top in Fig. 3 is one method of 
avoiding thin cast sections that are difficult to 
fill. In this instance, a shallower hole (right) was 
specified. Expensive die construction is necessary 
for parting on work-pieces having sloping bosses 
as seen at the left, center. This can be overcome 
by modifying the product design (right, center ) 
to permit straight die parting. The bottom views 
illustrate a modification in cavity design to elimi- 
nate binding due to shrinkage over the cores. 

Interlocking cores, as shown in the die-casting 


at the upper left in Fig. 4, should be avoided 
whenever possible. In the preferred design at 
the upper right, two small cores bear against the 
larger, vertical one. The need for side cores can 
often be avoided by designing the hole as seen 
at the right, center. Easier ejection of die-castings 
having deep ribs is permitted by allowing maxi- 
mum draft on the ribs (bottom, right). Although 
ample draft is recommended, a minimum draft 
of 1 degree on inner surfaces and 1/2 degree on 
outer surfaces should be provided to facilitate 
ejection. 

Wall sections should be as uniform as possible. 
However, where heavy sections of the die-casting 
are cored to obtain uniform wall thicknesses, it 
is sometimes necessary to add ribs for strength 
requirements. Also, ribs are often desirable on 
bosses. A minimum flat of 0.030 inch should be 
provided at the parting line for gating and trim- 
ming. Whenever feasible, all of the deep cavities 
should be on one side of the die-casting. Moving 
cores that must fit accurately on both die halves 
should be avoided. The same results can often 
be obtained by subsequently drilling the required 
holes in the casting. 

To prevent flash from forming in the threads 
of inserts, an unthreaded portion of the insert 
shank should be provided between the face of 
the casting and the threads. Large plane surfaces 


should be avoided wherever possible by interrupt- 
ing such areas with ribs, serrations, or stippling. 
Casting of drill spots is often preferred to coring 
through holes. Subsequent off-hand drilling from 
such locating spots is simple. Thick sections pro- 
mote porosity and slow the production rate. 
However, thin sections (which should not be less 
than 1/16 inch) are difficult to fill, and should be 
blended into heavier sections. A section thickness 
of 1/8 to 1/4 inch generally provides the best 
combination of castability and strength. 

Tolerances should never be specified closer 
than are essential unless they are limits com- 
monly held in die-casting the alloy to be used. 
Approximate dimensional limits for die-casting 
with various alloys are given in Table 2. 

Means for fastening are made an integral part 
of the die-casting whenever assembly costs can 
be lowered in this way. If the material being cast 
is sufficiently malleable, solid or hollow projec- 
tions can be cast and then riveted at assembly. 
In other cases, stud or pin projections are cast 
to receive fastening devices. For example, the 
die-cast trim strip seen in Fig. 5 has integrally 
cast studs over which fastening clips are provided 
to snap into holes in the sheet metal part. 

Casting and polishing of the one-piece, chro- 
mium-plated knob shown at the top in Fig. 6 


Fig. 1. Rounded corners or fillets should be provided 

on both inner and outer surfaces of die-castings, as 

seen in the views at right. Poor designs are shown in 
illustrations at the left. 
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was expensive. Production costs were cut by 
changing to a two-piece riveted construction 
shown below. The die-cast lamp housing seen 
in Fig. 7 includes an integrally cast bulb socket 
which is turned over to form the spring seat. 

Inserts can be employed wherever their use 
results in economy, or to secure results that can- 
not be realized by other means. Knurled bushings 
and a reinforcing plate are cast into the part 
shown in Fig. 8 to provide increased strength. 
The preferred method of providing for threaded 
inserts is to core a hole to tap drill size and then 
tap the hole and drive the insert. Another method 
is to drive the insert into an untapped hole of 
the proper size, in which case, the diameter of 
the boss on the casting should be at least twice 
that of the insert. Also, the length of engagement 
should be at least one and one-half times the 
stud diameter. More costly methods of casting 
threaded inserts in place are illustrated in Fig. 9. 

Wherever possible, all lettering or numbering 
should be cast with ample draft on the under- 
neath surfaces of the part. Raised letters are most 
economical, as they may be engraved or sunk 
with punches in the die. When characters must 
appear on finished surfaces, they should be flush 
with the adjacent surfaces to permit easy polish- 
ing and preservation of the characters. This can 
be accomplished by a debossed engraving in the 
die, or they may be added with a stamping die 
in a separate operation. 


Die Construction 


Designing of die-casting dies is a highly spe- 
cialized branch of the design field requiring inti- 
mate knowledge of the many production prob- 
lems. The designer must be especially well-versed 
in pattern allowances to produce castings of 
proper size, shape, and contour. He should: 

1. Know the shrinkage and contraction char- 
acteristics of the metal alloys to be cast. 

2. Allow for shrinkages and distortions of cav- 
ities and dimensional changes after the casting 
cools to normal room temperature. 

3. Establish proper parting lines, wall thick- 
nesses, tolerances, and drafts. 

4. Locate gating, lugs, ribbing, and cores. 

5. Establish integral fastening provisions to 
reduce assembly cost. 

6. Minimize flash and the cost of removing it. 

7. Reduce the need for secondary machining 
work to lower costs. 

8. Eliminate causes of porosity. 

A large number of casting dies are designed 
with a single cavity, but when parts favorable 
in size and shape are required in large quantities, 
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Fig. 2. Other desirable design features include coun- 

tersinking both ends of holes to be tapped (top, 

right), recessing for burr and flash removal (center), 
and avoiding thin walls around cores (bottom). 
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Fig. 3. Shallower hole (top, right) avoids thin cast 

section. Modified design of casting seen at center 

permits straight die parting. Cavities in casting at 
bottom were redesigned to eliminate binding. 


133 











MACHINERY’S REFERENCE SECTION 


it is wise to provide several die cavities. If all 
the cavities are identical, the die is commonly 
referred to as a multiple-cavity die. If the cavities 
are of different shapes, it is usually referred to 
as a combination die. 

Frequently, when one part can be economically 
die-cast, several other parts of the same assembly 
can be simultaneously cast. It is usually in such 
circumstances that the combination die is em- 
ployed. If, however, the part is one requiring 
cores that are pulled from several angles, it may 
not lend itself to production in either a combina- 
tion or a multiple-cavity die as the additional 
cavities may interfere with the moving parts. 


Alloys for Die-Casting 
Any metal intended for die-casting purposes 


must flow steadily in a molten state so that it 
can be forced under pressure to all sections of 


Fig. 4. Interlocking cores (upper left) can sometimes be 
avoided by having shorter cores bear against a larger 
one (upper right). Maximum draft should be provided on 


deep ribs (bottom, right) for easy ejection. 
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the die cavities. There are six basic casting alloys, 
each having various grades and formulas. Be- 
cause some grades have better casting qualities 
than others, the choice of formula should always 
be the simplest for the need. Following is a list 
of the six alloys, their approximate melting tem- 
peratures, and average weights. 


Approximate 


Average Weight, 
Melting Temperature, 
Degrees F. 


Pounds per 
Cubic Inch 


0.27 
0.36 
0.24 
0.097 
0.307 
0.066 


Alloy 
Tin 
Lead 
Zine 
Aluminum 
Copper 
Magnesium 


417 
484 
727 
1115 
1600 
1110 


Each alloy has its purpose. The lower the melt- 
ing temperature, the easier to die-cast. Some 
alloys have higher tensile strengths, while others 
are more corrosion resistant and possess better 
finishing qualities. To follow are brief descrip- 
tions of the basic alloys and their applications. 


Tin- and Lead-Base Die-Casting Alloys 


Tin- and lead-base alloys have only minor uses 
in die-casting because of their low tensile 
strength. Tin-base alloy has excellent corrosion 
resistance and can be used in contact with food 
and beverages. It has a low melting point (417 
degrees F.) and is easy to cast. Tin has a very 
small shrinkage reaction in cooling and is there- 
fore desirable for accuracy. It has good bearing 
qualities, but is not generally adaptable for high- 
stress machine parts because of its low short-time 
tensile strength of 8000 to 10,000 psi. 

Lead-base alloy can be used when resistance 
to sulphuric acid or other chemicals is a concern. 
Occasionally, lead castings are used for bearing 
purposes. However, they have a tendency to de- 
form under load, having relatively low strength, 
hardness, and impact resistance. Although 
heavy, the alloy is not suitable for use at elevated 
temperatures because of its low melting point 
(about 484 degrees F.). Its fluidity can be im- 
proved by the addition of tin. The nominal com- 
position of lead-base alloy is as follows: 


Constituent Percentage 


8.0 to 9.5 
1.0 to 1.75 
0.75 Max. 
0.50 Max. 
Balance 


Antimony . 
Tin 

Arsenic 
Others 
Lead 


Lead has a short-time tensile strength of 10,000 


to 14,000 psi. Alloys of both tin and lead are more 
expensive than those of zinc, aluminum, and 
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Table 2. Approximate Dimensional Limits for Die-Casting with Various Alloys 





ALLOYS 





Aluminum and 
Magnesium 





Minimum wall thickness, 
large castings, inch 
Minimum wall thickness, 
small castings, inch 
Minimum variation from drawing dimensions, 
inch per inch of length or diameter* 
Maximum number of external 
CONE SUPONND OF TRONS 0.0 05 035 ee wees sees 


Maximum number of internal 
cast threads per inch...... 


Minimum diameter of cored holes, inch... 
Minimum draft, inch per inch of length on 
cores and side walls 


24 





24t 
0.030 


0.005 


0.085 
0.050 
0.002 
20 10 


0 0 
0.093 0.187 


0.005 0.020 











* 
by parts of the die having relative motion, wider limits must be allowed. 
t If less costly than tapping. Fine internal threads are usually tapped. 


magnesium; hence they usually yield to the less 
costly alloys for the most common applications. 


Zinc-Base Die-Casting Alloy 


Applications of zine die-castings seem almost 
endless. They are low in cost and have excellent 
physical properties at normal temperatures. Com- 
mercial zinc alloys have good strength and duc- 
tility and are highly resistant to shock. 

Zinc is the best mass-production alloy—its pro- 
duction rate ranging up to 600 die shots per hour, 
depending on the piece size, shape, and the cool- 
ing qualities of the die. Small machines have 
been developed to cast at the rate of 1000 shots 
per hour, but their application is limited. The 
melting temperature of zinc is 727 degrees F., 
making it easy to cast with very little wear and 
tear on the dies. It has a short-time tensile 
strength of 41,000 to 47,000 psi. 

Zinc alloy is extremely sensitive to the effect 
of tin, lead, and cadmium, which must be kept 
to a few thousandths of 1 per cent to prevent 
structural deterioration. Following is the nomi- 
nal composition of the alloy. 


Constituent 


Aluminum 


Percentage 
3.5 to 4.3 
0.03 to 0.08 
0.75 to 1.25 


Balance 


Magnesium 
Copper ues a 
Zinc (99.99 per cent pure) . 


Aluminum-Base Die-Casting Alloy 


Aluminum-base alloy must be handled and 
cast differently from lower melting temperature 
alloys, since it will deteriorate the iron in the 
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Applies only to dimensions between points formed by solid portions of the die. When the dimension is across the parting line or between points controlled 


equipment and tools. For example, gooseneck, 
nozzle, plunger, and metal pots (as used for zinc 
casting) will deteriorate if permitted to remain in 
the molten metal for too long a period of time. 
Metal is melted, therefore, and held in an auxil- 
iary furnace separate from the die-casting ma- 
chine. It is then either manually or automatically 
ladled into the cold-shot chamber, from which 
it is forced into the die cavities. Aluminum, which 
melts at 1115 degrees F., is cast at a much slower 
rate than are the lower melting temperature 
alloys. A good average is from 50 to 125 shots 
per hour. 

Aluminum alloy has certain advantages for 
die-casting. Although it is light in weight, it has 
comparatively high tensile strength. Also, it has 
good resistance to corrosion and the ability to 
take a high polish which will hold up under nor- 
mal atmospheric conditions. 

A disadvantage in using aluminum-base die- 
casting alloy is the high casting temperature re- 
quired. This causes high die-repair costs due to 
erosion and heat checking. Short-time tensile 
strength is 35,000 to 41,000 psi, and its nominal 
composition is as follows: 


Constituent 
Copper 
Silicon 
Magnesium 
Aluminum 


Percentage 
3.5 
5.0 to 12.0 
0.0 to 0.05 
Balance 


Copper-Base Die-Casting Alloy 
Copper-base die-casting alloy possesses supe- 
rior properties in regard to strength, impact resist- 
ance, and non-corrosive qualities. Because of its 


135 





MACHINERY’S REFERENCE SECTION 


Sheet Metal 


Fostener 


high melting point (approximately 1600 degrees 
F.) it is cast, like aluminum, in a cold-shot cham- 
ber. The extreme heat factor makes casting very 
hard on dies. Cost becomes prohibitive, especially 
if the cavities are complicated and expensive. 
Special high-alloy steel is used for die construc- 
tion, which also adds to the expense. 
Generally, copper is the most difficult alloy to 
cast. It requires large-size die-casting machines 
because it needs high injection pressures. 
The impact strength of a copper die-casting is 
actually greater than that of a sand casting made 
of the same alloy and, in most instances, it is 
equal to that of a forging. Also, copper castings 
have excellent machinability. Their short-time 
tensile strength is 45,000 to 55,000 psi. Due to 
its weight, slow casting methods, and extreme 
die-maintenance cost, the use of copper is im- 
practical in most cases. Nominal composition is: 
Constituent Percentage 

57.0 to 85.0 
0.0 to 4.5 
Balance 


Coppe1 
Silicon 
Zine . 


One-Piece Knob 








om 


» * 











Two-Piece Knob 


x 


Fig. 5. Fastening clip is 

snapped onto integrally cast 

stud of trim strip to hold 
sheet metal in place. 


~~ Stud Of Die-Casting 


Magnesium-Base Die-Casting Alloy 


A major advantage of magnesium alloy is light 
weight—it is approximately two-thirds as heavy 
as aluminum and one-fifth as heavy as brass. In 
addition, magnesium is easily machined, has high 
dimensional stability, and possesses non-mag- 
netic and non-sparking qualities. 

Although magnesium is susceptible to fire 
mishaps, the dangers are somewhat exaggerated, 
and, if handled with reasonable caution, they can 
be eliminated. Special precautions are taken to 
prevent rapid oxidation of the molten metal while 
casting. It is kept under a flux and in a hood filled 
with sulphur dioxide gas until ladled into the 
cold chamber for the shot. Magnesium is cast at 
a temperature of 1110 degrees F. 

One disadvantage of a magnesium-base alloy 
is that it has a low corrosion resistance in salt 
water or high tropical humidity. It is, however, 
satisfactory for most any outdoor exposure if a 
protective coating is applied. Magnesium has a 
short-time tensile strength of 32,000 psi and 
a nominal composition as follows: 


Fig. 6. A two-piece knob 

(bottom) is less expensive to 

cast and polish than the 
one-piece design (top). 


aaa”, 
£55558 
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Constituent Percentage 


9.0 Max. 
Ars 0.10 to 0.13 
. ES Se a eee 0.70 Max. 


Magnesium Balance 


The relative ratings of four different die-cast- 
ing alloys with respect to mechanical properties, 
physical constants, casting characteristics, and 
cost are given in Table 3. 


Aluminum 
Manganese 


Production and Finishing 
of Die-Castings 


Die-Casting Equipment—All die-casting ma- 
chines are constructed to operate on either of 
two principles, or both. One type, called a hot- 
chamber machine, is built with a metal feed 
and melting furnace as part of the equipment. 
Metal is forced by a plunger through a goose- 
neck (inserted in the furnace) to a nozzle and 
then into the die. The operation functions semi- 
automatically during a shot cycle. 

In the other type, called a cold-chamber ma- 
chine, the metal is ladled from an auxiliary hold- 
ing furnace into a cold injection chamber. Here, 
a plunger injects the molten metal into the dies. 
Some machines are built to satisfy both func- 
tions, but require changing of feeding apparatus 
for each type of operation. 

The semi-automatic machines are built to 
handle metals, such as zine alloy, whose melting 
point does not exceed 850 degrees F. Aluminum, 
magnesium, and copper alloys are cast by the 
slower cold-shot method because they have a 
much higher melting point. 


Secondary Machining—Since parts are usually 
die-cast to very close tolerances, any further work 
is generally limited to light machining or to 
finishing operations. Secondary machining may 
involve drilling, tapping, piercing, or counter- 
sinking of holes and possibly may entail hand 
scraping, filing, sanding, tumbling, and blasting 
to deburr or remove flash. It may also involve 
turning, boring, or milling. Sometimes assembly 
operations such as spinning, riveting, bolting, and 
grooving are performed. Because of the quanti- 
ties involved, secondary machining often lends 
itself to automation. 

Polishing and Buffing—Polishing and buffing 
are kindred operations that are usually con- 
sidered as one function. Polishing is a flexible 
grinding process for smoothing a surface. Cutting 
is performed by abrasive particles adhering to 
the surface of resilient wheels which are made 
of wood, felt, leather, canvas, or fabric. 

Buffing is the process of smoothing and bright- 
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Flange turned over 
for spring seat 


Fig. 7. Bulb socket is an integral part of this die-cast 
lamp housing. Flange is turned over to form seat. 


Knurled Steel ——— 
Bushings 


x7 
SOE 


> 


Die-Cast Body 


Steel Plate Reinforcement 


Fig. 8. Increased strength is obtained in this frame by 
casting knurled bushings and plate into the part. 


Hexagon Head Prevents 
Turning 
Knurling Prevents —— 
Turning 


+, 2 
otere 7," 505 


Pare ee eee ee] 


Fig. 9. Threaded inserts can be provided with hexagonal 
or knurled heads to prevent turning in die-casting. 
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Table 3. Relative Ratings of Different Die-Casting Alloys with Respect to Various Factors 





RELATIVE RATING* 





FACTOR 
Aluminum Alloys 


Magnesium Alloys Copper Alloys Zine Alloys 





Mechanical Properties 
Tensile strength. . . 
Impact strength... 
Elongation. . 
Dimensional stability. 
Resistance to creep. . 
Brinell hardness 


Physical Constants 
Electrical conductivity 
Corrosion resistance 
Melting point. . 

Weight per cubic inch 


Casting Characteristics 
Melting point 
Ease pd prnanth of casting 
Maximum feasible size 
Complexity in shape. 
Dimensional accuracy 
Minimum section thickness 
Surface smoothness 

Cost 
Die cost. . 

Speed of mest tion 
Die life. . 
F inishing cost 





2t 
2t 
2t 
3 
3 
2 














* Relative Ratings: 1 represents the best, and 4 the poorest. 


+t These are short-time comparatives. Zinc will creep at room temperature. 


ening a surface by the rubbing action of fine 
abrasives in a lubricating binder. The binder is 
applied intermittently to a moving wheel made 
of wool, cotton, fabric, felt, or cloth. Polishing 
and buffing production lines are generally set up 
for a progression of operations starting with 
polishing with coarse grit and graduating to fine 
grit, followed by buffing. 

Electroplating—Electroplating of die-castings 
is a process in which various metals are deposited 
to obtain a decorative finish, or a finish that is 
more resistant to destructive elements. The plat- 
ing may be chromium, nickel, copper, brass, sil- 
ver, gold, or of other types. 

It is desirable that all die-castings be given a 
surface-conditioning treatment before electro- 
plating. The parts are immersed in a warm zinc- 
sulphate solution and agitated slightly for a 
period of three to ten minutes. They are then 
given two water rinses to prepare them for plat- 
ing. The process removes all oxide from the sur- 
face of the casting and replaces it with a thin, 
metallic zinc coating. All further applications of 
various metals by electroplating will then adhere 
to this zine coating. 

Painting—In the face of greater competition, 
final surface finish is taking on more importance 
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in the sale of products. Painting, in its modern 
variety of attractive colors, has added appeal and 
is replacing some of the more expensive surface 
finishes. The automotive industry is particularly 
interested in painting because it saves time and 
lowers costs. 

There are three methods of painting: Brush 
dip, and spray. Large pieces are usually sprayed 
or brushed; smaller pieces are dipped. Following 
a standard degreasing operation, the product 
receives a priming or sealing treatment so that 
paint will adhere. 

Anodizing— Anodizing is a process resulting 
in the anodic oxidation of non-ferrous metals to 
make a surface weather and corrosion resistant. 
As in plating, the quality of work depends on the 
condition of the surface prior to application. 

From the foregoing it is evident that die-cast- 
ing manufacture is not one, but several special- 
ized techniques combined to turn out a finished 
product. The process embodies tool design, tool 
making, metallurgy, casting, trimming, second- 
ary machining, polishing, buffing, plating, paint- 
ing, anodizing, and extensive material handling. 
Die-casting is not only versatile, but has been 
described as the shortest distance between raw 
material and finished product. 
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The properties and 
materials used in the 


Titanium-Alloy Tubing Combines 
Ductility with High Strength 


A ductile, high-strength titanium alloy has 
been made available in the form of small tubing 
by Superior Tube Co., Norristown, Pa. The alloy, 
known as “3 Al-2.5 V titanium alloy,” has appli- 
cations in aircraft and missile parts where a metal 
having a high strength-to-weight ratio and cor- 
rosion resistance is required. Annealed tubing 
made from the alloy has a yield strength of 85,600 
psi. In the full-drawn condition, it has a yield 
strength of 118,000 psi. The alloy will take cold 
flaring up to 35 per cent without cracking, and 
its elongation properties compare with those of 
unalloyed titanium. 

Tubing made from the alloy can be obtained 


in the ductile annealed condition for easy fabri- 
cation and then heat-treated to a high strength. 
Strength of the heat-treated tubing stands up well 
at elevated temperatures. The tube is furnished 
in seamless form in diameters from 0.012 inch to 
1.125 inches, the maximum and minimum wall 


A metal-working technique, called 
lateral impact extrusion, has been de- 
veloped by Alumi Company of 
America, 1501 Alcoa Bidg., Pittsburgh 
19, Pa. Here, shown with the slug from 
which it is produced, is the prototype 
aluminum impact made by the com- 
pany. The entire part—hub and spokes 
—dis produced in one stroke of an im- 
pact press. This part illustrates the 
possibility of metal flow outward from 
the direction of the press stroke, in ad- 
dition to conventional forward and 
reverse flow. The impact process es- 
sentially combines forging and extru- 
sion to produce intricate close-toler- 
ance products having forged strength. 
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new applications of 
mechanical industries 


thickness depending upon the size. Nominal 
chemical composition of the alloy in percentage 
is aluminum 3.0, vanadium 2.7, silicon 0.02, 
iron 0.16, manganese 0.01, carbon 0.02, nitrogen 
0.015, hydrogen 0.011, and the balance, titanium. 
It has a melting point range of 3000 to 3250 de- 
grees F. and a density of 0.162 pounds per cubic 
inch. Young’s modulus of elasticity for annealed 
tubing at room temperature is 15,000,000 psi. 


Versatile Cleaner Preconditions 
Steel for Painting 


An acidic detergent which combines good 
cleaning and prepaint-conditioning properties 
has been introduced by Oakite Products, Inc., 
126 Rector St., New York 6, N. Y. The new ma- 
terial, “Oakite Compound No. 86,” simultaneously 
cleans steel and improves both its resistance to 
corrosion and receptivity to paint. It is particu- 
larly useful as a precleaner to improve phosphate 
coatings. In addition, it is an effective cleaner 
for brass, aluminum, zinc, and terne plate. 








The compound is recommended for use in 
spray washing machines, in a three-stage opera- 
tion. These stages include first a cleaning and 
conditioning of the parts in Oakite Compound 
No. 86, 2 per cent by volume in water solution; 
then an overflowing rinse; and finally an acid 
rinse. The product may also be used in tank im- 
mersion operations. 


Alloy that Resists Corrosion 
at High Temperatures 


A nickel-base alloy, called “Hastelloy Alloy N,” 
is being produced on a developmental basis by 
Haynes Stellite Co., division of Union Carbide 
Corporation, 420 Lexington Ave., New York 17, 
N. Y. First produced as a container material for 
molten fluoride salts, the alloy resists the corro- 
sive effects of fluorides at high temperatures. It is 
also resistant to embrittlement upon continuous 
exposure to temperatures up to 1600 degrees F. 
Tests have shown the alloy to have sufficient oxi- 
dation resistance in air for continuous use at 1800 
degrees F. 

The product has good weldability and can be 
readily forged, its hot-working range being be- 
tween 1600 and 2150 degrees F. The alloy has 
been extruded and produced in the form of seam- 
less and welded tubing. It can be supplied to 
order, in the form of sheet, plate, bar, wire, 
coated welding electrodes, and sand, shell, and 
investment castings. 


Process for Bonding Carbide to Steel 


A process for joining cemented carbide to steel 
(or other metals) has been announced by the 
Powder Alloys Corporation, 316 Colfax Ave., 
Clifton, N. J. An alloy called “Plymet,” produced 
in the form of thin wafers, is used to make the 
bond. The bonding method can be used to at- 
tach carbide tips to blanking punches, molding 
punches, turning tools, drills, and other tools. 

In bonding, the wafer is inserted between the 
carbide tip and the steel member to which the tip 
is to be attached. Pressure of about 500 psi is 
applied to the joint as it is heated either by acety- 
lene torch or induction coil to between 1900 and 
2000 degrees F. for approximately one minute. A 
diffusion of the interfaces of the carbide-Plymet- 
steel combination takes place, making the bond. 
Shock-resistant joints with rupture strengths of 
from 100,000 to 135,000 psi are produced. 


Teflon Tape for Sealing Pipe Joints 


A pipe joint sealer made in tape form from 
Teflon has been introduced by the Crane Pack- 
ing Co., Dept. MY-3, 6400 Oakton St.. Morton 
Grove, Ill. Known as “Thred-Tape,” the product 
can be used to seal all types of threaded connec- 
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tions in piping for most industrial acids, corro- 
sives, caustics, hydraulic fluids, and aromatic 
fuels. It is also recommended for piping handling 
alkalies, toxics, biological materials, and gas. The 
product is effective at temperatures ranging from 
minus 250 to plus 500 degrees F. and at pressures 
to thousands of pounds. 

Useful on plastic, aluminum, stainless steel, 
ceramic, synthetic rubber, and carbon pipe, the 
tape prevents seizing and galling, is self-lubri- 
cating, and allows connections to be drawn up 
tight. It never hardens, thus permitting easy dis- 
assembly of joints. Available in 1/2- by 288-inch 
rolls, the tape is applied by wrapping it tightly 
around the male threads. When the connection 
is made, the tape fills the voids to provide a seal. 


High-Strength Adhesives that Bond 
Many Materials 


Two high-strength epoxy bonding agents have 
been made available by the Chemical Develop- 
ment Corporation, Danvers, Mass. Called Cepox 
401 and Cepox 402, the new adhesives are useful 
for cementing cast iron, steel, copper, aluminum, 
bronze, brass, plastics, and other materials to 
themselves or to each other. In addition, the 
products are employed to seal and fill gaps. 

The adhesives are thermosetting and produce 
a tough, water-insoluble bond that resists most 
acids, alkalies, and other chemicals. According 
to the manufacturer, they have high impact, ten- 
sile, shear, and compressive strength and will not 
dry out, crack, or deteriorate with age. The prod- 
ucts contain no solvent or diluent. Cepox 401 
produces a tough, rigid bond, while Cepox 402 
produces a strong, flexible bond with high peel 
strength. Both adhesives require no heat or pres- 
sure for curing. 


Alloy of Magnesium and Rare-Earth Metal 
for Missile Use 


An alloy containing magnesium and a rare- 
earth metal has been developed by the Dow 
Chemical Co., Midland, Mich., for missile appli- 
cations. Sand castings made of the new alloy, 
designated EK31XA, are being produced for 
evaluation purposes. The company claims that 
the castings have good tensile strength at room 
temperature and at elevated temperatures up to 
about 600 degrees F. They also have good creep 
resistance when exposed to these elevated tem- 
peratures for periods up to ten hours. When the 
castings are exposed to elevated temperatures 
for a long term, their properties, including creep 
strength at up to 1000 hours exposure, show the 
product to be serviceable to about 450 degrees F. 

The alloy has good castability, can be welded 
by argon-are or Heliarc methods, and can be fin- 
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ished with standard magnesium finishing sys- 
tems. It also is a good forging alloy. Composition 
of the alloy is 3.2 per cent rare-earth metal di- 
dymium, 0.6 per cent zirconium, and the balance 
magnesium. 


Coating for Masking Machined Surfaces 
Before Pickling and Plating 


A coating for masking metal surfaces has been 
developed by Consolidated American Services, 
Inc., 9999 Jefferson Blvd., Culver City, Calif. The 
product, called CMS-N-202, allows machined or 
polished surfaces to be protected during pickling 
and passivating operations. It can also be used to 
mask areas of parts not requiring plating, the 
coating being effective in most plating solutions. 

The product, which is black in color, can be 
applied by any conventional method including 
brushing, spraying, and dipping. It requires no 
mixing or additives and can be removed easily. 


Liquid Sealant for Securing 
Metal Parts 


“Loctite,” a thin liquid plastic sealant, has been 
made available by the American Sealants Co., 
Woodbine St., Hartford 6, Conn. The liquid hard- 
ens only when confined between closely fitting 
metal parts. A catalytic action caused by the 
metal surfaces and aided by the absence of air 
hardens the sealant into a heat- and oil-resistant 
bond. Joints are impregnated with solid plastic 
because the sealant hardens by polymerization 
and is non-shrinking. The product, being fully 
prepared, requires no mixing or heating. As 
shown in the accompanying illustration, the seal- 
ant can be employed to retain bearings in hous- 
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ings. It can also be used to lock nuts and bolts, to 
seal threaded and sleeve joints on shafts, and to 
mount bushings without a press fit. 


Abrasive-Ilmpregnated Nylon Web 
for Finishing Metals 


A material for finishing fabricated metals is 
being produced by Minnesota Mining & Mfg. 
Co., Dept. F9-184, 900 Bush Ave., St. Paul 6, 
Minn. Called “Scotch-Brite” brand finishing ma- 
terial, the product is made of nylon web impreg- 
nated with fine grades of abrasive. It is not in- 
tended for stock removal. In addition to use in 
finishing stainless steel and aluminum, the mate- 
rial can be employed on zinc, brass, copper, ti- 
tanium, and other non-ferrous metals. 

Typical applications include the finishing on 
a production basis of aluminum extrusions, die 
castings, tubing, forgings, stampings, and sheets; 
zinc die castings; brass tubing; copper sheets; and 
stainless sheets and jet blades. It can also be used 
prior to and during pickling operations. The ma- 
terial is suitable for automatic, semi-automatic, 
and hand operations, and can easily be used in 
portable tools. Finishes generated at the mill or 
during fabrication that are damaged slightly or 
scratched in shipping and assembling can be 
blended on-the-job with the product. 

Supplied in disc form, the material is about 
1/4 inch thick. Five discs make a loading ap- 
proximately 1 inch wide. The discs can be ganged 
on a spindle to any width, with the widest com- 
monly used being that for finishing 60-inch steel 
sheet. Available in 6-, 8-, 10-, 12-, and 14-inch 
diameter, the discs are produced in four types: 
very fine, fine, medium, and coarse. The material 
is also made in sheets and rolls. 


Here, ‘‘Loctite,”’ a liquid 
sealant, is being used to 
retain a 9-inch spherical 
roller bearing replaced in 
the jaw of a rock crusher 
at the Acme Road Machin- 
ery Co., Frankfort, N. Y. 








Fig. 1. Operator prepares to 
lower cutting heads of a 43-foot- 
high vertical boring mill which 
machines high-pressure inner 
shells for steam turbine-gener- 
ator units. The cylinder protrud- 
ing from the spindle end is a 
closed-circuit television camera. 
It transmits a picture of cutting 
action to a screen on the operat- 
ing bridge and enables the oper- 
ator to follow the tool when it 
is as far as 8 feet from him. 


Advanced Machine Tools for Large 
Turbine-Generators 


General Electric Co.’s Large Steam Turbine- 
Generator Department in Schenectady, N. Y., 
recently unveiled a multi-million-dollar array of 
advanced machine tools, many numerically con- 
trolled, that will be used to perform such varied 
tasks as drilling thousands of holes in 90-ton 
generator rotors and contouring steam-turbine 
buckets to shapes never before possible. Embody- 
ing the latest ideas in machine design and manu- 


Fig. 2. Cutting head can be 
seen at the left on this pro- 
file miller for large tur- 
bine buckets. More than 
5000 buckets ranging in 
length up to 72 inches are 
used in a typical large 
steam-turbine unit. Three- 
dimensional milling is done 
completely around bucket, 
cutting it to dimensions for 
grinding and polishing. 
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facture, they have been placed in service to help 
meet anticipated future demands of the electric 
utility industry for giant powermakers. All of 
these new tools utilize advanced manufacturing 
techniques to help build steam turbine-generators 
with ratings of 50,000 to more than 500,000 kw. 

One of the new installations is a Morton verti- 
cal stub-bar boring mill, Fig. 1, for machining 
both the inside and outside of steam-turbine 








Fig. 3. Six cutting heads on this 90-foot-long machine perform 250 operations to machine generator 
conductor bars. Included are clamping, wire-brushing, positioning, and welding of copper slugs, mill- 
ing of ports and tapers, and deribbing. The end of each bar is also cut off and prepared for brazing. 


inner casings. The 43-foot-high machine has a 
work-table 11 feet wide and 13 feet long. Dur- 
ing machining operations the work-piece remains 
stationary. 

A numerical positioning system controls both 
vertical and radial tool positions. There is also 
a visual indicator using full-sized templates of 
the tools to trace their position along a template 
of the work-piece contour. Furthermore, an ar- 
mored plug-in television camera with a built-in 
light source is secured to the boring head. This 
unit transmits a picture showing the cutting ac- 
tion of the tool and the surface condition of the 
work to a screen on the operating bridge. 

Four boring heads, each carrying two gibbed 
tool-holder slides, cover a working range of 16 to 
60 inches in diameter. Electrical components of 
the numerical positioning system are connected 
directly to ball-bearing screws to eliminate the 
possibility of signal error from any gear-train 
backlash. The television camera views the cutting 
action of only one tool. 

Steam-turbine buckets are being contour-milled 





on the tape-controlled Ex-Cell-O machine shown 
in Fig. 2. This is one of four similar machines 
being installed to handle turbine buckets with 
over-all lengths up to 72 inches, vane lengths of 
60 inches, and maximum widths of 12 inches. 

Three-dimensional machining is done in a full 
circle around the turbine buckets, preparing them 
for final grinding and polishing. In addition, new 
designs can be put into production in a matter 
of days. 

Initially, the cutter is set at a predetermined 
place relative to the center line of the bucket, and 
the work-table is pre-set relative to the center 
line of the machine. The cutter moves in and 
out to conform to the desired shape as the work- 
piece traverses past it during successively indexed 
strokes. Roller supports back the work-piece 
against the thrust of the cutter. 

A unique application of automation to a job 
shop is found in the 90-foot-long Simmons milling 
machine, Fig. 3, which performs 250 operations 
on generator conductor bars. It is under the com- 
plete control of two card readers. Both a rib 


Fig. 4. Drilling, reaming, 
and milling as many as 
2700 holes in rotors meas- 
uring 24 feet in length and 
weighing up to 90 tons is 
the task of this tape-con- 
trolled machine. Holes up 
to 1 3/4 inches in diameter 
and 12 inches deep can be 
drilled singly, as here, or 
five at a time. A five-spin- 
die head can be mounted 
on each face of a four- 
faced turret. 
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section and a cover section of the hollow, copper 
conductor bars are placed parallel to each other 
and are machined at the same time. Each bar 
averages 19 feet in length, is 1 3/4 inches wide, 
and about 5/16 inch thick. 

Six heads perform the necessary operations 
on the bars. Head No. 1 actuates holding clamps 
and wire-brushes the material being worked. At 
the second head slugs are dropped in place to 
block passages and are welded. Each bar requires 
about twenty-six slugs, which are automatically 
fed from a hopper. Front side-ports and back- 
end tapers are cut at the third head. Heads No. 
4 and 5 make 45-degree cuts on both sides of 
each bar, while head No. 6 is for deribbing, or 
channel widening. It also makes the end cutoff 
and prepares the bars for subsequent brazing. 

At the touch of a button, the multiple-spindle, 
tape-controlled machine illustrated in Fig. 4 
starts to drill and ream more than 2000 holes in 
massive generator rotors. This new Baker ma- 
chine is capable of handling rotors with a body 


length up to 24 feet and weighing up to 180,000 
pounds, and can be adjusted to accommodate 
diameters from 30 to 64 inches. A removable 
head containing five spindles for drilling and 
reaming is located on each face of a four-faced 
turret. The spindles can accommodate tools up 
to 1 3/4 inches in diameter and drill holes to a 
depth of 12 inches. 

Some rotors have as many as 2700 ventilating 
holes, 3 inches deep. Multiple holes are drilled 
along a straight line based on uniform spacing, 
but these uniform spacings may be skipped, as 
the longitudinal motion is completely controlled 
by selsyn measurement from punched tape. The 
tape will indicate when tools should be removed, 
when groups of holes are to be skipped, or when 
an individual hole is to be drilled which is not 
in the normal multiple sequence. It is also pos- 
sible to remove the drilling heads on one of the 
turret faces and mount a vertical slide which will 
accommodate a multiple-spindle head to permit 
tangential milling of air entrance slots. 


69 Engineering Students Win Machine Design Awards 


The following 1959 graduates have been named 
by their respective engineering colleges as the 
recipients of Macuinery’s Achievement Award 
for outstanding excellence in machine design. In 
one instance awards were given to the two lead- 
ing machine design students in their respective 
day and evening school graduating classes. Each 
recipient received a one-years subscription to 


Alabama Polytechnic Institute 


MACHINERY, together with a copy of MACHINERY’s 
HANDBOOK and its companion volume “The Use 
of Handbook Tables and Formulas.” 

This is the fourth year that Macutnery has pre- 
sented these achievement awards. Sixty-eight 
engineering colleges participated as against sixty- 
three in 1958. Twenty-nine states were repre- 
sented in this year’s awards. 


Carnegie Institute of Technology 
Case Institute of Technology 
City College 

Colorado School of Mines 
Colorado State University 
Cooper Union 

Cornell University 

Dartmouth College 

Drexel Institute of Technology 
Georgia Institute of Technology 
Illinois Institute of Technology 
Johns Hopkins University 
Kansas State University 
Lafayette College 

Lehigh University 


Massachusetts Institute of Technology 


Michigan State University 
Newark College of Engineering 
New York University 
Northeastern University 
Northwestern University 
Norwich University 

Ohio State University 
Oklahoma State University 
Pennsylvania State University 
Polytechnic Institute of Brooklyn 
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JAMEs B. AsKEW 
WILLIAM T. OszorNE 
RICHARD POLACEK 
Avcis Emvukevicrus 
JosepH R. McKee 
Epwarp L. YELLIN 
AARON LOWIN 
RosBert A. LYLE 
STEPHEN W. DuNN 
STANLEY MALANOSKI 
JAMEs M. AKRIDGE 
Epwarp E. MEssAL 
Leo J. CLARK 

RALPH COZINE 
RONALD L. ESHLEMAN 
Davip MITCHELL 
Tuomas A. Cook 
EDWIN J. BUEHLER 
STANLEY E. VERNOVAGE 
WILLIAM Von GLAHN 
JoserH D’APRILE 
Murray Q. TANNER III 
RicuHarp D. Hayes 
Joun C. Esy 
CHARLES EF. NUCKOLLS 
Rospert M. McCasu 
Jerry M. MENDEL 


Auburn, Ala. 
Cincinnati, Ohio 
Cleveland, Ohio 
Brooklyn, N. Y. 
Golden, Colo. 

Fort Collins, Colo. 
New York City 
Pittsburgh, Pa. 
Winchester, Mass. 
Havertown, Pa. 
Birmingham, Ala. 
Chicago, Ill. 
Baltimore, Md. 
Greenleaf, Kan. 
Hershey, Pa. 
Bethlehem, Pa. 
Pasadena, Calif. 
East Lansing, Mich. 
North Bergen, N. J. 
Valley Stream, N. Y. 
Milford, Mass. 
Kirkwood, Mo. 
Manchester Center, Vt. 
Springfield, Ohio 
Ponca City, Okla. 
University Park, Pa. 
Flushing, N. Y. 
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Pratt Institute 

Princeton University 

Purdue University 
Rensselaer Polytechnic Institute 
Rice Institute 

Rose Polytechnic Institute 
Stanford University 

Stevens Institute of Technology 
Swarthmore College 
Syracuse University 

Tufts University 

Union College 

University of Alabama 
University of Arizona 
University of California 
University of Colorado 
University of Connecticut 
University of Idaho 
University of Illinois 
University of Kansas 
University of Maine 
University of Maryland 
University of Massachusetts 
University of Michigan 
University of Minnesota 
University of Nebraska 
University of Notre Dame 
University of Pennsylvania 
University of Pittsburgh 
University of Rhode Island 
University of Southern California 
University of Texas 
University of Utah 
University of Wisconsin 
Villanova University 
Virginia Polytechnic Institute 
Wayne State University 
Wentworth Institute 


West Virginia University 
Worcester Polytechnic Institute 
Yale University 


JouN MULLER 
CuHarRLEs A. McNary 
RicHARD E. WaTSON 
Harry O. OHMSTEDT 
WiLuiaM R. ScHMiptT 
Perry Foutz 

Pau. E.Tutess 
JAMEs G. HANSEL 
SETH GIBSON 

Luke Dzwonczyk 
JouHn A, MEUSsE 
HAROLD BIsHop, Jr. 
Pau T. Howse, Jr. 
ROBERT J. BENEDICT 
ROBERT P. HERZOG 
Haro_p B. Moser 
RoBERT DiGIOvANNI 
Joun Hoc 

James F. DePauw 
RONALD J. WILSON 
Dae A. YouNnG 
Joun C. KriMMELL 
RAYMOND T, FREEMAN 
Ronatp D. Bos 
Rosert A. Rustin 
ERNEST L. MOSER 
GerorcE P. MCANDREWS 
RONALD L. Huston 
GrorcE F. Reuss 
RicHarpD A, LAFLEUR 
Victor QuAN 


Grorce A. HELLAND, JR. 


Jerry R. JOHANSON 
GENE E. OLson 
Pau. R. SMARGIASSI 
ENOCH M. JONES 
JAMEs E. WILLIAMS 
Risto C. SALOMAA 
Ernest M. CARMOLLI 
Epwin H. THOMAS 
Rospert W. BosMA 
CuHar.es J. BARTLETT 


Bayside, N. Y, 
Evanston, Ill. 
University City, Mo. 
Saratoga Springs, N. Y. 
Houston, Texas 
Terre Haute, Ind. 
Lake Grove, Ore. 
Forest Hills, N. Y. 
Belmont, Mass. 
Utica, N. Y. 
Everett, Mass. 
Schenectady, N. Y. 
Birmingham, Ala. 
Kearny, Ariz. 
Oakland, Calif. 
Denver, Colo. 

Glen Cove, N. Y. 
Boise, Idaho 

East Moline, Il. 
Kansas City, Mo. 
Orono, Me. 
Towson, Md. 
Amherst, Mass. 
Ypsilanti, Mich. 
Minneapolis, Minn. 
Lincoln, Neb. 
Clinton, Iowa 
Philadelphia, Pa. 
Irwin, Pa. 

North Smithfield, R. I. 
Los Angeles, Calif. 
San Antonio, Tex. 
Salt Lake City, Utah 
Bristol, Wis. 
Phildelphia, Pa. 
Langley Field, Va. 
Detroit, Mich. 
Medford, Mass. 
Medford, Mass. 
South Charleston, W. Va 
Whitinsville, Mass. 
Dedham, Mass. 





This soft-jaw seg t is int 





mounting on a six-jaw, self-centering 
chuck. It has been designed at the 
Charlotte, N. C., Division of the Doug- 
las Aircraft Co., Inc., for use on their 
heavy-duty lathes. To cover a wide 
range of work, they are cast in three 
size ranges, depending on the position 
of the raised gripping ring. A lug is 
provided at the apex of each segment 
to aid in turning the jaws prepara- 
tory to use for internal gripping. 
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Machine Trio Cuts Short-Run Piercing Cost 


A MODERN production system that eliminates 
the high cost factors normally associated with 
sheet-metal fabrication has been developed by 
the Wiedemann Machine Co., King of Prussia, 
Pa. Termed “Templamation,” this new concept 
in fast, accurate, short-run piercing has been de- 
scribed as the nearest possible approach to auto- 
mation and its advantages without use of auto- 
matic controls. 

By employing templates, and at the same time 
greatly reducing the cost of making and inspect- 
ing them, short-run piercing costs can be cut from 
60 to 90 per cent. Layout, tool setup, special die 
sets, multiple handling, etc., are eliminated. Also, 
engineering changes can be made on-the-spot. 

Three machines work together in the Templa- 
mation system—one produces the templates, one 
inspects them for accuracy, and one does the 
actual piercing. Templates are made on a “Co- 
ordinator,” which locates and drills holes at the 
rate of 100 per hour in a single continuous opera- 
tion with no manual layout. A template blank up 
to 36 by 42 inches in size is secured to the cross- 
slide and is positioned to X and Y center-line di- 
mensions by means of precision optical scanners 
and graduated scales. When each location is 


made, a 1/8-inch-diameter hole is made by a drill 
moving upward through a close-fitting carbide 
guide bushin. Since all dimensions are taken 


Template holes are being located and drilled to a position 

tolerance of plus or minus 0.002 inch, and at a rate of 

about 100 holes per hour, on this “Coordinator,” thus 

eliminating manual layout. Locations are found by optical 
scanners and graduated scales. 


from the edges of the sheet, there is no cumula- 
tive error and accuracy is maintained within plus 
or minus 0.002 inch. 

Template accuracy can be checked rapidly on a 
Wiedemann “Inspector.” The work is secured on 
a flat table top and against two locating edges by 
quick-acting clamps. A carriage with two optical 
scanners travels freely over the table—color-coded 
X and Y scales moving with them. An operator 
inserts a stylus in each template hole to be in- 
spected. Hole dimensions are then read optically 
from the graduated scales in 0.0005-inch incre- 
ments and at one to three holes per minute. 

Final link in the chain is the turret punch press. 
Depending on the particular press being used, 
from sixteen to twenty different punches and dies 
are carried in the turret, ready for use. The de- 
sired tool can be rotated into piercing position 
within two seconds. 

A blank work-piece is clamped to a pantograph 
type cross-slide in direct relation to the table- 
mounted template. As the operator moves a sty- 
lus, the cross-slide and work-piece follow. When 
the stylus point is depressed into a template hole, 
the work is properly positioned beneath the 
punch and the press trips. Holes can be located 
and pierced at the rate of thirty to one hundred 
per minute. Template holes and turret stations 
are normally color-coded for rapid identification. 


Inserting a stylus into a template hole on an “Inspector.” 

Both the X and Y center-line dimensions for each hole are 

determined simultaneously within a tolerance of plus or 

minus 0.001 inch. Holes can be checked at the rate of one 
to three per minute. 
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Talking With 


Sales Managers 


By BERNARD LESTER 


Management Consulting Engineer 


Middle-Managers Need Training, Too 


WITH TODAY’S EMPHASIS on volume and 
profits, the job of the sales supervisor in the field 
is especially significant. He is a middle-manage- 
ment man who can go a long way toward answer- 
ing your sales-performance problems. He is lo- 
cated where sales are made or lost, where sales 
engineers advance or fall back. 

In the realm of sales engineering, the term “su- 
pervisor does not quite fit. It implies the in- 
structing of people on how to act, followed by the 
checking of results. Actually, field sales manage- 
ment at all levels should provide the atmosphere 
and leadership by which sales engineers prosper 
and grow. Involved, of course, are sales policies, 
tools, and quotas but, above all, is included the 
task of training sales engineers. It is easy to over- 
look or undervalue this particular function of 
supervision. 

Let us cite an example of one district manager’s 
knack of training young men. His concern—a 
large, well-known builder of heavy machinery 
—has paid dividends uninterruptedly for more 
than fifty years. This manager understood his 
companys equipment, its application, and sales. 
And he also understood men. This was true to 
the extent that an assignment to his territory was 
highly coveted by most headquarters’ sales candi- 
dates. 

Besides holding periodic group discussions, this 
manager required that each young man stationed 
throughout the territory write a personal, long- 
hand letter each week summarizing his experi- 
ences and observations. Contents of these letters 
were revealing. The manager read and acted on 
each of them with the same sincerity with which 
they were written. 

Now, if we acknowledge the importance of 
training sales engineers, do we also recognize 
the necessity for training managers? Manufac- 
turing divisions have, for some time, recognized 
the necessity of middle-management training, but 
only in recent years have sales divisions taken it 
seriously. Middle-managers are an expanding 
group—year by year, all over the country, a con- 
stantly higher proportion of wages and salaries 
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go toward supervision. Today more than thirty 
per cent of these costs fall into this category. 

Naturally, managers grow through experience 
and study of principles—by practice and theory. 
But only within the last decade or so have the 
principles of management been closely explored, 
coded, and applied by an appreciable segment of 
the sales fraternity. Management, long only an 
art, is now also a science. 

Hence, most top, corporate sales executives 
have two middle-management training oppor- 
tunities that should demand attention. The first 
is that of strengthening experienced managers to- 
ward (1) a better grasp of management princi- 
ples, (2) an understanding of the new functions 
that constitute the management job, (3) an ex- 
amination of techniques—such as problem-solv- 
ing and decision-making, (4) a familiarity with 
new management tools, for example, the use of 
computers and electronic processing. 

Such help comes from a wide variety of texts, 
lectures, seminars, etc. One very helpful program 
is conducted by the American Management As- 
sociation, which will hold 1100 individual meet- 
ings this year in cities, colleges, and at its well- 
equipped academy at Saranac Lake, N. Y. 

The second problem most top sales executives 
have to meet is how best to provide experience 
for the incoming business-school graduate trained 
in management. These young men have col- 
lected some very valuable knowledge. This 
knowledge can be put to good use if seasoned in 
a position of service, rather than in one of author- 
ity. Some mistakes have been made by advancing 
these fellows too rapidly over experienced mid- 
dle-managers who lack academic training. 

In summary, there are three points that should 
be highlighted: 

1. Consider your middle-management needs, 
particularly the need for new forms of manage- 
ment training now available. 

2. Open up these opportunities to men now in 
key positions. 

3. Take on some textbook-trained managers, 
but season them with the rigors of discipline. 
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LATEST DEVELOPMENTS 


Machine tools, unit mechanisms, machine parts, and 


Farrel-Newton Duplex Cavity Milling Machine with 
Three-Dimensional Magnetic-Tape Control 


Cavity milling operations are 
performed on opposing sides of 
work simultaneously under three- 
dimensional magnetic-tape control 
by a Farrel-Newton cavity milling 
machine built by the Farrel-Bir- 
mingham Co., Inc., Rochester, 
N. Y. This machine, Fig. 1, is 
the first of its type designed to 
mill ferrous as well as non-ferrous 
metals. It has the necessary weight 
and rigidity to mill high-alloy 
steels at slow feeds and speeds. 
Each spindle is driven by a 60-hp, 
adjustable-speed, direct-current 
motor which, in conjunction with 
four mechanical speed changes, 
gives a cutting speed range of 15 
to 3600 rpm. This makes it possible 
to use the most efficient or eco- 
nomical speed for milling iron, 
steel, or any non-ferrous metal. 
Fig. 2 shows examples of alumi- 


num forgings milled on the ma- 
chine. The opposing sides of these 
forgings were milled simultane- 
ously under three-dimensional 
tape control. The tape transport 
of one control is shown in Fig. 3. 

Essentially, the machine con- 
sists of a work-table and two 
opposed traveling-column milling 
units. Each column carries a head 
saddle, which travels on a vertical 
slide. Both head saddles carry hor- 
izontal milling heads having “in- 
out” or depth travel on a _ hor- 
izontal slide. The two milling 
units are used independently 
under either manual or three- 
dimensional magnetic-tape con- 
trol. 

Separate floor-mounted control 
panels, containing magnetic-tape 
transports, reading heads, and as- 
sociated controls, are provided for 


each side of the machine. Tele- 
scoping guards are furnished for 
the bedways, and accordion covers 
are provided for the vertical ways 
and the depth-adjusting drive- 
screw. A reel system is included 
to carry electrical power and con- 
trol to each traveling-column as- 
sembly without sliding contacts 
and at a level below the table top. 

This equipment can be supplied 
in a size and with a variety of 
specifications to meet individual 
requirements. Because each side 
of the machine is separately tape- 
controlled, either side can be fur- 
nished alone as an open-side ma- 
chine. If a duplex machine is 
required at a later date, the base 
column and milling head for the 
second side can be added. 

The duplex machine offers a 
number of advantages. In addition 


Fig. 1. Farrel-Newton duplex cavity milling machine announced by the Farrel-Birmingham Co., Inc. 
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Fig. 2. (Left) Examples of work milled on the cavity milling machine illustrated in Fig. 1 
Fig. 3. (Right) Tape transport of one of the control units of cavity milling machine 














Fig. 4. Rear view of Farrel-Newton duplex cavity milling machine showing the wash system for 
removing chips between the table and the milling unit 


MACHINERY, August, 1959 





to important reductions in time 
required for setup and handling 
the work-piece, actual milling time 
is halved. It has also been found 
that there is much less distortion 
of the forging when both sides are 
milled simultaneously. Since feed 
is applied to the column and mill- 
ing-head units while the work 
remains stationary, either duplex 
or open-side machines can be 
furnished for any desired feed 
length. Also, a machine already 
installed can be easily and eco- 
nomically extended to meet in- 
creased work-length requirements. 

The intricate pattern of squares, 
diamonds, and circles on the 
aluminum forgings seen in Fig, 2 
was automatically cut on oppo- 
site sides of each of the forgings, 
simultaneously, under three-di- 
mensional magnetic-tape control. 
Accuracy of the work was held 
to within tolerances of plus or 
minus 0.0005 to 0.002 inch, de- 
pending on the travel rate. 

All feed drives are by electric 
motors and high-precision reduc- 
tion gearing. Short, stiff shafting 
and pre-loaded bearings minimize 
backlash and total lost motion so 
that accurate performance of the 
closed servo-loop system is as- 
sured, 

Sensitivity is such that the ma- 
chine will move 0.001 inch for the 
first 0.001-inch input-motion signal 
from the differential synchro used 


in setup orientation. The velocity 
error constant for all motions in 
closed servo-loop control is 4 
inches per minute for each 0.001 
inch. All motions will respond, 
without loss of synchronization, 
to a step input of 30 inches per 
minute, thus, insuring exponential 
acceleration and deceleration in 
one command between 0 inch and 
75 inches per minute. 

The following specifications and 
dimensions are for the first ma- 
chine built: column travel, 20 feet; 
column feed rate (maximum use 
for tape control), 75 inches per 
minute; column feed rate (maxi- 
mum for manual control), 90 
inches per minute; and column 
traverse rate, 298 inches per 
minute, 

The head vertical travel is 24 


inches; head vertical feed rate 
(maximum use for tape control), 
75 inches per minute; and head 
vertical feed rate (maximum for 
manual control), 90 inches per 
minute. Head depth travel is 24 
inches; the depth feed rate (max- 
imum use for tape control), 75 
inches per minute; and the head 
depth feed rate (maximum for 
manual control), 90 inches per 
minute. 

The work-table has a width of 
30 inches and a length of 24 feet. 
The machine has an over-all length 
of approximately 39 feet, over-all 
width of about 20 feet, and an 
over-all height of approximately 
10 feet. It weighs, including elec- 
trical equipment, approximately 
160,000 pounds. 

Circle Item 565 on postcard, page 199 


Norton Centerless Grinder Features 
Straddle-Bearing Spindle Design 


Norton Co., Worcester, Mass., 
has added a centerless grinder to 
its line of products. Identified as 
a No. 2 machine, the equipment 
can accommodate work up to 4 
inches in diameter, with a maxi- 
mum width for both the grinding 
wheel and the regulating wheel of 
8 inches. 

An outstanding feature is the 
straddle-bearing design of both 


Centerless grinder added to Norton Co. line 


the grinding-wheel spindle and 
the regulating-wheel spindle. Sup- 
port on both sides of the wheels 
eliminates sag caused by the 
weight of wheels, as well as any 
side deflection caused by the pres- 
sure of the work, it is claimed. 
In each instance, the outboard 
bearing is fixed in a _ support 
bracket integral with a heavy 
wheel-guard cover. 

The machine has a grinding- 
wheel slide with a rotating screw 
for precise feed when plunge- 
grinding or for fine adjustment (to 
0.00005 inch) on through-feed 
grinding. Since the grinding wheel 
is fed to the work, the feed line of 
both the machine and its work- 
conveying equipment remains 
fixed. As the wheel wears, the 
wheel-slide is moved closer to the 
work-rest, which remains set at 
one point. Thus, there is no line- 
up problem where two or more 
machines operate in tandem. 

To true the grinding wheel, the 
operator feeds a diamond manu- 
ally, then turns a lever which ac- 
tuates a hydraulic stroke. A 90-de- 
gree step in a wheel can be trued 
without special equipment. 

Regulating-wheel position is 
readily adjusted by a graduated 
handwheel. Grinding speed of the 
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regulating wheel is variable with- 
in a range of 8 to 66 rpm. A knob 
control quickly raises the speed of 
the regulating wheel for truing. 
To tilt the wheel, there is an ad- 
justing bolt at the rear of the head. 

For high-production plunge- 
grinding, an automatic feed ar- 


rangement provides up to 0.135 
inch of rapid approach and feed 
by a hydraulically powered screw. 
The motor for the grinding wheel 
is rated at 15 hp, 1800 rpm; and 
for the regulating wheel, motor is 
rated at 1 1/2.hp, 1200 rpm. 

Circle Item 566 on postcard, page 199 


Warner & Swasey Universal Turret Lathe 


A No. 3 universal turret lathe, 
featuring an eight-speed all-hy- 
draulic clutch type headstock and 
a single-lever speed pre-selection 
and change control, is announced 
by the Warner & Swasey Co., 
Cleveland, Ohio. Designed to han- 
dle bar work up to 1 1/2 inches 
in diameter, this lathe, Fig. 1, has 
been specifically developed for 
high-production operation and 
easy handling. The single-lever 
control, Fig. 2, provides both 
spindle-speed pre-selection and in- 
stantaneous speed changing in a 
one-hand operation. Its direct- 
reading pre-selector dial tells the 
operator the exact surface speed 
for each diameter and spindle 
speed. 

Ample power for heavy metal 
removal with the latest cutting- 
tool materials is supplied by a 
10-hp reversible-drive motor. The 
standard single-speed motor pro- 
vides eight spindle speeds from 90 
to 2262 rpm, while an optional 
two-speed motor supplies sixteen 


spindle speeds from 45 to 2262 
rpm. 

The all-hydraulic headstock fea- 
tures a quiet, constant mesh, heli- 
cal gear train incorporating six 
separate hydraulic clutches for 
spced changing and braking the 
spindle. Headstock controls in- 
clude a “Forward and Reverse” 
lever for changing the direction 
of motor rotation, plus “High,” 
“Low,” and “Stop” motor push- 
buttons. The headstock offers a 25 
to 1 ratio over-all speed range. 

The control lever, Fig. 2, is 
mounted on top of the headstock 
within easy reach of the operator 
in his normal working position. 
This single lever is used to select 
directly and instantaneously any 
of eight spindle speeds, as well as 
control “Neutral” and “Brake” 
functions. Speed pre-selection is 
accomplished by moving the lever 
horizontally to the left or right; 
actual speed changing is done by 
raising or lowering the lever to 
the appropriate speed position. 


Speeds may be pre-selected while 
the spindle is running. 

As a safety measure, a special 
latch arrangement, released by a 
thumb lever on the control handle, 
is provided in both “Neutral” and 
“Brake” positions to prevent acci- 
dental spindle engagements while 
chucking or gaging a work-piece. 
A touch of the conveniently lo- 
cated control lever opens the col- 
let and feeds the bar any length 
up to 7 inches. Pushing the lever 
closes the collet and strips the bar- 
feed head for another stroke. 

Six reversible cross and longi- 
tudinal power feeds are provided 
for the universal cross-slide. Cross- 
feeds range from 0.0025 to 0.026 
inch and longitudinal feeds from 
0.003 to 0.030 inch. The cross- 
slide carriage is rigidly mounted 
across the ways and the apron 
is further supported by a third 
rail at the base of the bed. Bed- 
ways are induction hardened and 
ground, 

The ram slide, with automatic 
indexing and locking hexagon tur- 
ret, is provided with six power 
feeds, from 0.003 to 0.030 inch. 
Adjustable stops are supplied for 
each turret face. 

Adjustable taper gibs at each 
side and under the top caps of the 
turret slide, plus hardened-steel 
wear strips under the slide, assure 
continued fit and accuracy under 
all shop conditions. 

Circle Item 567 on postcard, page 199 
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Fig. 1. (Left) Universal turret lathe with eight-speed all-hydraulic clutch type 
headstock. Fig. 2. (Right) Close-up of single-lever control. 
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Fig. 1. Cincinnati Bickford Thrustmaster” radial drilling machine 


Giant-Size ‘““Thrustmaster” 
Radial Drilling Machine 


A 40-ton “Thrustmaster” radial 
drilling machine with a column 34 
inches in diameter has been an- 
nounced by the Cincinnati Bick- 
ford Division, Giddings & Lewis 
Machine Tool Co., Fond du Lac, 
Wis. 

Two of these giant-size ma- 
chines, said to be the most power- 
ful in the world, have been com- 
pleted and are being shipped to 
the Large Steam Turbine-Gener- 
ator department of the General 
Electric Co., Schenectady, N. Y. 
The machine, shown in Figs. 1 
and 3, has a 10-foot arm, 50-hp 
driving motor, full pendent con- 
trol, rapid traverse to spindle, 
power-assist for swinging the arm, 
and complete pre-selection of 
thirty-two speeds and eighteen 
feeds. The standard “Thrustmas- 
ter” with 34-inch diameter column 


Fig. 2. (Left) Close-up of full pendent control of machine shown in Fig. 1. Fig. 3. (Right) Drilling a 
5-inch diameter hole in solid steel with Morse high-speed steel twist drill on machine shown in Fig. 1 
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is available with a 10-, 12-, or 14- 
foot arm. Each of the two ma- 
chines built for the General Elec- 
tric Co. has a 10-foot arm, 9-foot 
clearance under the spindle, and 
weighs 81,000 pounds. These ma- 
chines will be used for drilling 
and back-facing operations on tur- 
bine housings. 

Full pendent control enables 
the operator to easily manage the 
machine, regardless of the position 
of the arm. Push-buttons in the 
pendent, seen in close-up in Fig. 2, 
operate the power rapid trav- 
erse to the spindle and to the 
head, power engagement of the 
driving clutch, hydraulic head and 
column clamps, the arm move- 
ment, and up or down travel. A 
safety master-stop switch extends 
from the bottom of the pendent 
station. An all-new feature is a 
power-assist to aid the operator 
in swinging the huge arm. Opera- 
tion of the power-assist is con- 
trolled from a knurled knob lo- 
cated on the right side of the 
head. 

Seven angular-contact anti-fric- 
tion bearings, pre-loaded to give 
maximum rigidity, support the 
spindle. Four bearings take direct 


vertical thrust while the other 
three carry back-facing loads. The 
spindle is 3 1/2 inches in diameter 
and the chromium-plated spindle 
sleeve, 6 3/4 inches in diameter. 
Spindle travel is 28 inches. Power 
for heavy drilling loads at slow 
speeds is transmitted smoothly to 
the spindle through a large her- 
ringbone driving gear. When high 
spindle speeds are desired, the 
herringbone gear is de-clutched 
and the drive is then through a 
smaller spur gear, thus eliminat- 
ing the usual flywheel effect. 
Versatility for a wide range of 
work is provided by thirty-two 
speeds in one of two ranges of 6 
to 875 and 9 to 1300 rpm (145 to 
1 ratio), eighteen feeds in a range 
from 0.004 to 0.125 inch, and tap 


leads of 8, 10, 11 1/2, 14, 20, and 
27 threads per inch. Complete pre- 
selection of both speeds and feeds 
is available while the spindle is 
running. Feeds are selected by a 
manually positioned rotary valve. 
Speeds are selected by an electri- 
cal switch which controls a series 
of solenoid valves. 

The 34-inch diameter column 
sleeve is a high grade, gray-iron 
casting. The inner column is a 
solid steel forging. The column 
and sleeve assembly are supported 
by pre-loaded bearings at both the 
top and the bottom. The forged 
inner column, coupled with the 
pre-loaded column bearings, pro- 
vides great rigidity against deflec- 
tion under heavy drilling loads. 
Circle Item 568 on postcard, page 199 


Numerically Controlled Precision Turning and Boring 
Machine Equipped to Process Hemispherical Parts 


A numerically controlled, dou- 
ble-spindle turning and boring 
machine that will precision-ma- 
chine inside and outside contours 
of hemispheres, cylinders, and 
other related parts has been an- 
nounced by the Bendix Industrial 
Controls Section, Bendix Aviation 


Corporation, Detroit, Mich. The 
two-axis, numerically controlled 
tool system of the machine was 
designed and built cooperatively 
by this company and the Heald 
Machine Co., Worcester, Mass. 
Adapting numerical control to 
the single-point, two-axis turning 


Heald Bore-Matic precision turning and boring machine equipped with a Bendix numerical-control system for 
producing hemispheres, cylinders, free form turned shapes, and other related type hollow metal parts 


MACHINERY, August, 1959 





and boring machine makes it pos- 
sible to repeatedly machine work 
of the kind described to a toler- 
ance of plus or minus 0.0001 inch. 
In many instances, tolerances of 
plus or minus 0.000070 inch are 
maintained on critical inside and 
outside diameters. The Bendix 
numerical-control system provides 
a command pulse value to each of 
the two machine slides of 0.000025 
inch or 40,000 pulses per inch of 
slide travel. 

In operation, one spindle ma- 
chines the outside diameter and 
the other, the inside diameter of 
the part. Only one spindle is op- 
erated at a time. The work-piece 
is clamped in a rotating fixture 
attached to the spindle. A single- 
point tool, which is mounted on 
two hydraulically operated slides, 
is numerically controlled in two 
axes (logitudinal and transverse) 
to machine the part to the desired 
shape within extremely close tol- 
erances. This numerical-control 


See 
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system provides an extremely ver- 
satile method of machining any 
number of different part shapes 
with only one machine tool. In 
addition to the advantages of 
versatility, the system is said to 
reduce tooling costs, increase pro- 
duction, and shorten the over-all 
manufacturing cycle as compared 
to conventional methods. 

The numerically controlled Heald 
Bore-Matic machine tool illustrated 
has a 14-inch maximum swing and 
can accommodate parts up to 18 
inches long. The two spindle heads 
are driven by a variable-speed, 
alternating-current motor drive 
which provides a constant surface 
cutting speed over a 5 to 1 ratio. 
Spindle speed can be varied from 


50 to 1500 rpm by changing 
sheaves and drive arrangements. 
Table travel is 20 inches and 
cross-slide travel, 15 inches. The 
top of the table slide and the base 
of the cross-slide are integral. Pre- 
cision gib adjustment allows ac- 
curate tracking over full slide 
travel within 0.000025 inch. 

The base weldment is normal- 
ized to provide extreme, perma- 
nent accuracy. The slide ways are 
hardened and ground box type 
steel bars. A bridge mounted on 
the base holds two super-precision 
heads having a spindle runout of 
only 0.000020 inch. They are oil- 
mist lubricated to maintain con- 
stant temperature in operation. 
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Sheffield Automatic Assembling Machine 


The five components of an auto- 
mobile distributor vacuum contact 
arm are automatically assembled 


Automatic machine for assembling five small parts brought out 
by the Sheffield Corporation 


at the rate of 900 or more units 
per hour on a machine manufac- 
tured by the Sheffield Corporation, 
Dayton, Ohio, a subsidiary of Ben- 
dix Aviation Corporation. The parts 
assembled are the arm, washer, di- 
aphragm consisting of two parts, 
and the retainer ring. Automatic 
assembly of these five parts is said 
to have increased production and 
resulted in better quality at lower 
cost. In addition, less space is re- 
quired for the assembling work. 
The machine is 4 by 7 by 8 feet 
high. 

Briefly, the assembly operation 
is as follows: The arm is placed on 
a receiver that transfers it to the 
first assembly station. Here, a hop- 
per-fed washer is automatically 
placed on the arm. The assembly 
is then transferred to the next sta- 
tion and the diaphragms, auto- 
matically blanked and pierced from 
two separate rolls of rubberized 
fabric, are added. Following this, 
the assembly is indexed to the next 
station, where the retainer ring is 
added and staked. The final oper- 
ation is to coat the staked spot with 
sealing compound. 

A maintenance and timing sys- 
tem is built into the machine that 
allows quick connection of a Shef- 
field “Monitorecord” sequence time 
recorder through a standard re- 
ceptacle. The machine is designed 
to accommodate three different 
sizes of arms. 


Circle Item 570 on postcard, page 199 
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Fig. 1. Hydraulic roll-duplicating lathe brought out by the American Tool Works Co. 


Hydraulic Roll-Duplicating Lathe 


A hydraulic __roll-duplicating 
lathe, designed for accurate con- 
tour-machining of mill rolls up to 
33 inches in diameter, is being in- 
troduced by the American Tool 
Works Co., Cincinnati, Ohio. This 
machine is equipped with a new 
template-controlled, hydraulic du- 
plicating mechanism and 90-de- 
gree tool-slide which handles all 
roll-tracing work. Carriage feed is 
continuous, with the rate of feed 
automatically and steplessly varied 
(modulated) as the steepness of 
the contour varies. The feed rate 
ranges from zero on a 90-degree 
shoulder to the maximum pre-set 
by the operator for a straight di- 
ameter. The result is a stepless 
generation of the contours on the 
roll. Final finishing or touching-up 
operations are no longer necessary. 

The roll-duplicating lathe pro- 
vides a continuous, uninterrupted 
cut from one end of the roll body 
to the other, generating automat- 
ically any desired roll contour 
without constant vigilance by the 
operator. It also may be used for 
turning roll necks by tracer con- 
trol. By switching a conveniently 
located lever at the head end, the 
lathe can be instantly changed 
from a roll-contouring or tracing 
lathe to a standard engine lathe. 

The tool-rest is especially de- 
signed to permit mounting a full- 
length tool support under the ex- 
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tended tools which must be used 
when the grooves in the roll are 
deep. The tools which generate 
the contours have round-nosed 
carbide tips, either brazed or 
clamped on the shanks. 

The new equipment is basically 
the latest American Deluxe Model 
Pacemaker lathe with the hydrau- 
lic duplicating equipment built in 
to form a packaged unit. This in- 
sures a powerful, rigid, conven- 


iently controlled, and easily oper- 
ated unit for the functioning of 
the hydraulic duplicating equip- 
ment in copying various roll 
shapes from a template. 

A massive tailstock with over- 
sized spindle features a_ built-in, 
ball-bearing, revolving center of 
ample capacity to support the 
largest and heaviest roll for which 
each size lathe is recommended. 
These lathes are available in sev- 
eral sizes. 

Circle Item 571 on postcard, page 199 





ig. 2. Tracer-controlled tool-slide of machine shown in Fig. 1 





Fig. 1. Thirty-station Transfer-matic designed and built by the 
Cross Company for a European automobile manufacturer 


Transfer-matic for Processing Crankshaft Bearing-Cap 
Clusters for European Automobile Engine 


Techniques for handling and 
machining crankshaft bearing-cap 
clusters that represent a complete 
departure from conventional meth- 
ods have been developed and ap- 
plied in the design of a thirty-sta- 
tion Transfer-matic built by the 
Cross Company, Detroit, Mich., 
for a European automobile manu- 
facturer. Changes in methods and 
outstanding features include im- 


Fig. 2. Crankshaft bearing-cap clusters processed on 
Transfer-matic shown in Fig. 1 
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proved bolt hole processing, lift- 
and-carry part transfer, a new saw- 
ing head and fixture, and new 
material-handling and __fixturing. 
rhe output of this machine, shown 
in Fig. 1, is 436 caps (109 clusters) 
per hour at 100 per cent efficiency. 
Operations performed include mill- 
ing, drilling, reaming, forming, and 
sawing. 

The bolt holes in the bearing 


caps, Fig. 2, are drilled and reamed 
from the top-face side in this 
Transfer-matic. Thus, wandering of 
any drills that may be ground 
slightly off center does not affect 
hole center distances where the 
locating pins enter the parts when 
they are clamped in the sawing 
station. In addition to machining 
bolt holes, anchor-lock notches, 
felt seal and oil slinger grooves, the 
machine drills a hole pattern on 
the No. 1 bearing cap and saws the 
cluster into individual caps. 

In Fig. 3 is shown the unusual 
vertical, way type, combination 
eight-spindle cutter-head which 
chamfers bearing-cap bolt holes 
and mills the anchor-lock notches 
in the bearing caps. The drill spin- 
dles and cutter arbor are powered 
by a single 5-hp motor which op- 
erates at a speed of 1000 rpm. 

The turnover-transfer mecha- 
nism, Fig. 4, lifts the bearing-cap 
cluster out of Station 19, turns the 
part over, and lowers it into Station 
20. A similar mechanism is em- 
ployed for indexing the part 140 
degrees and placing it on the 
shuttle-transfer bar mechanism 
that carries it into the clamping 
fixture in the sawing station at the 
end of the machine. 

A sawing unit, Fig. 5, facing the 
left-hand side of the machine, saws. 
the bearing-cap clusters into indi- 
vidual caps. The fixture holds the 


Fig. 3. Vertical, way type combination eight-spindle 
chamfering and gang-milling cutter-head 
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Fig. 4. Turnover-transfer mechanism of machine shown 
in Fig. 1 which lifts work out of one station, turns it 
over, and lowers it into succeeding station 


part up on a 40-degree angle and 
minimizes milling head overhang. 
Ample room is provided beneath 
the fixture for chip disposal. In op- 
eration, the part is clamped, lifted 
out of the last work-station of the 


machine (left), transferred forward, 
and placed on the shuttle bar 
which carries it into the fixture. 
The preceding cluster is simulta- 
neously unloaded. 

Circle Item 572 on postcard, page 199 


Blaw-Knox Bloom, Slab, and Plate Shear 


A combination bloom, slab, and 
plate shear capable of exerting a 
knife pressure of three million 
pounds has been built by Blaw- 
Knox Co., Pittsburgh, Pa., for the 
Algoma Steel Corporation, Ltd., 
Sault Ste. Marie, Ontario, Canada. 


Combination bloom, slab, and plate shear 
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This down-cut, start-and-stop type, 
motor-operated shear will cut 
blooms up to 14 by 14 inches, slabs 
60 inches by 8 inches, and plate up 
to a width of 108 inches. The shear 
unit illustrated, when _ installed, 
will include a shear-depressing and 


Fig. 5. Sawing unit of Transfer-matic machine which 
saws bearing-cap clusters such as shown in Fig. 2 
into individual caps and unloads work 


pull-back table, a motor-operated 
shear gage, crop pusher, chute, 
and hoist. 
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‘““Travel-Ray” Designed to 
X-Ray Pipe Weld 


A machine which can radiograph 
every inch of weld in a 40-foot 
length of pipe in less than one min- 
ute has been announced by the 
Travel-Ray Corporation, Houston, 
Tex. This equipment, trade-named 
“Travel-Ray,” incorporates an X-ray 
iube of patented design which pro- 
jects a narrow beam of parallel rays 


Inspecting pipe weld with ‘Travel-Ray" X-ray .unit 
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only, permitting radiography of the 
longitudinal welds in pipe sections 
while the X-ray source is in motion. 

Pipe can be “Travel-Rayed” at 
the mill, in the field, and elsewhere, 
vastly accelerating pipeline opera- 
tions at every stage. This equip- 
ment can also be used to radio- 
graph only circumferential welds. 

The unit is easily adjustable for 
pipe diameters from 12 through 36 


inches, features special six- and 
twelve-wheel drive crawlers, and 
offers variable band width, speed, 
and power up to 250 kilovolts. A 
quick-disconnect cable eliminates 
the need for reversing the motor 
at the end of the pipe section, and 
a patented rail system is available 
for pipe-mill and other high-pro- 
duction applications. 
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Extra-Long Steelweld Press Brake 


The longest machine built to 
date in the line of Steelweld hy- 
draulic press brakes has just been 
completed by the Cleveland Crane 
& Engineering Co., Wickliffe, Ohio. 
The machine, a Model LH14-14, 
will accommodate mild-steel plate 
up to 20 feet wide by 5/16 inch 
thick. The ram is driven by two 
hydraulic cylinders and is kept 
level by electronic control. If de- 
sired, it can be tapered. Also, it 
may be reversed at any point in the 
stroke. 

The entire power package con- 
sisting of the oil reservoir, pump, 
motor, valves, and gages is 


mounted at the top of the machine 
and fitted to the end housings. If 


desired, the power package can 
be removed from the press and 
handled as a unit. 

The unit is very flexible in oper- 
ation. Its ram travel, for example, 
can be adjusted quickly to suit an 
operation without waiting for the 


machine to travel through any 
standard cycle pattern. This fea- 
ture can greatly reduce time re- 
quired for repetitive operations 
and speed up production. To fur- 
ther step up production, the ram 
can be made to approach the work 
and return from it at high speed, 
but go through the pressing por- 
tion of the stroke at a slow speed 
as dictated by the metal being 
formed. 

The machine cannot be dam- 
aged by overloading. This is true 
regardless of the size plate put into 
the press. Because of the hydraulic 
design, the ram will simply stop 
without harm to the machine. It 
can be backed away immediately. 

The equipment illustrated is 
rated at 500 tons. Other Steelweld 
hydraulic press brakes are avail- 
able in capacities from 200 to 2000 
tons, and for plate widths up to 
30 feet. 
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Steelweld press brake designed to handle wide sheets 


Optical comparator equipped 
with mercury-arc lamp unit 


Light Source for Optical 


Comparators 

The Jones & Lamson Machine 
Co., Springfield, Vt., is introducing 
a new mercury-arc lamp light- 
source unit for use with all of its 
14- and 30-inch screen optical 
comparators. This mercury-arc 
lamp is said to provide more than 
five times the intensity of the best 
filament light sources previously 
available. The high-intensity mag- 
nification produces an extremely 
bright, sharp shadow image even 
at the highest levels of magnifica- 
tion. It is claimed that the greatly 
improved definition of the image 
results in greater precision of op- 
tical inspection and measurement. 

The new lamp comes as a pack- 
aged unit, the control element 
measuring 3 by 2 1/2 by 1 1/2 
feet. The unit, described as a uni- 
versal device that accommodates 
various standard makes of mer- 
cury-arc lamps, is safeguarded by 
a system of interlocking limit 
switches, and _ is __ self-cooling. 
Change-over from a conventional 
lamphouse is quickly and easily 
accomplished. The quality of the 
light produced is described as an 
intensely bright, steady arc, with 
no flickering. The light can be fil- 
tered for use at low magnifications. 
The illustration gives some idea of 
the sharpness of the shadow image 
of a fifty-seven-tooth gear with a 
base-circle diameter of 1.1159 
inches when magnified 270 times. 
Circle Item 576 on postcard, page 199 
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Improved Turret Drilling, Boring, and Tapping Machines 


Burgmaster turret drills are re- 
ferred to as “the machines that use 
their heads” because they permit a 
predetermined sequence of ma- 
chining operations to be effectively 
carried out in their proper order 
with minimum work shifting. These 
turret drills are built by the Burg 
Tool Mfg. Co., Inc., Gardena, 
Calif. Improvements in the 1 C 
model, which has a 3/8-inch di- 
ameter drilling capacity in steel, in- 
clude heavier, simpler transmission 
and clutch assembly for driving the 
six spindles. The turret head is 
counter-weighted by an easily ad- 
justable coil spring to provide a 
sensitive counterbalance for the 
turret and slide regardless of the 
weight of tooling. The spring can 
be set so that it returns the slide 
to the top of the stroke or so that 
it just counterbalances the weight 
of the slide and head. This reduces 
operator fatigue and results in more 
work per shift. New gibs are pro- 
vided that maintain greater ac- 
curacy for long periods of time. 

The machines feature power 
indexing turrets which permit a 
sequence of operations to be per- 
formed for a given hole at a single 


Burgmaster turret drilling, boring, and tapping machine 


MACHINERY, August, 1959 


setting. Twelve pre-selective spin- 
dle speeds cover a range of from 
325 to 4050 rpm. Each spindle can 
be set to operate at the best speed 
commensurate with good finish, 
longest tool life, and fastest pro- 
duction rate. Precision depth con- 
trol is also provided for each spin- 
dle and is pre-selective and auto- 
matically indexed with the turret 
for each spindle. 

Sensitive feeding is provided by 
either control handles or a large 


handwheel which permits the op- 
erator to feel his way through a 
delicate machining operation. This 
feeding arrangement is said to pro- 
duce excellent results and reduce 
tool breakage of fine tools to a 
minimum. The Model 1 C turret 
drill has a 14 by 24-inch table 
with T-slots and coolant trough. 
The spindle travel is 7 inches and 
the maximum clearance, 28 inches 
from spindle nose to extra low 
table. The machine is powered by 
a 1-hp, two-speed, 60-cycle motor. 
Circle Item 577 on postcard, page 199 


Minster Deep-Throat Punch Presses 


Series 20 deep-throat type punch 
presses, built in capacities of 15, 
25, and 35 tons for light and me- 
dium punching, cutting, and flang- 
ing on large pieces, have been an- 
nounced by the Minster Machine 
Co., Minster, Ohio. These presses 
feature a heavy section, one-piece, 
high-alloy cast-iron C-frame which 
forms a deep throat that allows 
punching to the center of a 60-inch 
circle. Two extra long, accurately 
ground, removable gibs guide the 
slide. Standard construction in- 
cludes removable-slide punch caps 
and cross-bar knockouts. 


Single gearing is available to 
provide slower operating speeds. 
Cast-iron main gears with H-sec- 
tion spokes and steel pinions are 
standard. These presses can be 
equipped with an adjustable bed 
when varying die space is needed. 
The patented Minster combination 
air friction clutch and brake is used 
on al! three presses in the series. 
Advantages of this unit include 
inching the punch down to a cen- 
ter mark prior to tripping; smooth, 
high-speed engagement; and mini- 
mum wear. 


Circle Item 578 on postcard, page 199 


Deep-throat punch press built by the Minster Machine Co. 
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Hill Aeme Automatic 
Forging Machine 


The Hill Acme Co., Cleveland, 
Ohio, has developed a fully auto- 
matic forging machine, integrated 
with an induction heater, as shown 
in the illustration. This equipment 
will produce 5/8- and 3/4-inch 
mine-roof bolts in lengths from 12 
to 72 inches at the rate of forty- 
five pieces per minute in sus- 
tained operation. The rods, already 
threaded at one end, are loaded 
into the feeding rack where a 
chain-driven index-feed positions 
them for proper spacing in the 
induction furnace. 

As their ends are heated, the 
rods are delivered at the proper 
timing cycle to the forging ma- 
chine by a roller-chain feed where 
they are gaged for length, picked 
up by fingers, and then passed pro- 
gressively through the four-posi- 
tion die. The finished forgings are 
discharged at back of machine. 

The design of this automatic 
forging unit does not limit the 
number of die positions or the 
length of stock to be used in forg- 
ing a variety of parts. Pieces 


Automatic bolt-forging machine developed by the Hill Acme Co. 


longer than 36 inches are sup- 
ported by a walking beam through 
the various passes. These units are 
built in 1 1/4- to 5-inch capacities, 
all of which can be automated. 
Circle Item 579 on postcard, page 199 


Monarch Precision Radius-Checking Equipment 


The Monarch Machine Tool Co., 
Sidney, Ohio, has brought out 


radius-checking equipment de- 


signed to ‘facilitate the accurate 
machining of hemispherically 


shaped parts. This type of work 


Precision radius-checking equipment introduced by Monarch Machine Tool Co. 
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requires precise control of many 
factors. Not the least of these is 
the radius of the cutting-tool edge. 
Inaccuracies in this radius will pro- 
duce inaccuracies in the work- 
piece relative to the template. In 
hemisphere turning, the cutting 
section of the tool radius varies 
over a 90-degree range between 
the axis and the equator of the 
part. Therefore, all variations from 
a true radius are transmitted di- 
rectly to the work-piece. This prob- 
lem is a serious one for users of 
highly refined turning equipment, 
such as the Monarch Series 180 
ultra-precision contouring lathe, as 
well as for those who employ nu- 
merically controlled machines for 
superaccurate contouring. 

The precise measurement of the 
tool-nose radius can now be 
achieved on the Monarch precision 
radius-checking instrument illus- 
trated. This instrument consists of 
a main frame, as means for holding 
and positioning the measuring 
head, and provisions for mounting 
and adjusting the tool. An elec- 
tronic checking device, which is 
not supplied by Monarch, is also 
required. The Monarch checker 
may be equipped for the recording 
of tool contours on a direct-read- 
ing oscillograph. 

The tool is mounted on a ver- 
tical slide on the main frame, where 
it may be positioned in the correct 
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relationship to the measuring head. 
A set of five checking balls is pro- 
vided for use as standards. They 
are mounted on shanks and include 
sizes 1/16, 1/8, 1/4, 3/8, and 1/2 
inch in diameter. 

In using this equipment the elec- 
tronic measuring head is clamped 
in its bracket on the slide. A ball 
of the radius corresponding to the 
tool nose radius to be measured is 
then mounted in the tool-holder 
slide. By adjustment of the two 
lower slides, the axis of the upper- 
slide support bearing is so located 
that it passes directly through the 
center of the ball. This is achieved 
by making corrections as indicated 
by the electronic checking device, 
which is also used when the radius 
is established by means of the mi- 
crometer dial. When the checking 
device stands steady as the meas- 
uring head is swung around the 
precision ball, it is certain that the 
radius setting is accurate. 

Next, the precision ball is re- 
placed by the tool, which pre- 
sumably has the same nose radius. 
The height of the tool is adjusted 
and the axis of the upper-slide sup- 


port bearing is located through the 
center of the tool radius by ad- 
justing the two lower slides. With 
the measuring head set at the 
known radius, the true nose radius 
of the tool can be measured. 

If the radius dimension differs 
from that of the standard ball, the 
precision micrometer head is ad- 


justed to determine the amount of 
error. Should the nose of the tool 
be other than a perfect radius, de- 
viations are read on the electronic 
indicating device. Location of 
these deviations can be recorded 
with respect to the angular posi- 
tion of the measuring head. 

Circle Item 580 on postcard, page 199 


Snyder Rotary Index Machine for Processing 
Carburetor Pads on Intake Manifolds 


A special five-station, rotary in- 
dex machine that mills, drills, 
countersinks, spot-faces, and taps 
the carburetor pads in three dif- 
ferent truck-engine intake mani- 
folds has been designed and built 
by the Snyder Corporation, De- 
troit, Mich. This machine handles 
the manifolds at the rate of 109 
pieces per hour at 100 per cent ef- 
ficiency. To obtain the versatility 
to accommodate this variety of 
parts, three different design fea- 
tures have been incorporated in 
the machine. These include: (1) a 
two-position drilling unit with a 
two-position, single-spindle drill 
head; (2) interchangeable pot 


heads; and (3) a two-spindle tap- 
ping head in which only one of 
the spindles is used at a time for 
a given part. 

The machine consists of an as- 
sembly of standardized modular 
components including a 60-inch-di- 
ameter table with a fluid drive 
index mechanism, wing bases, ver- 
tical columns, way type slide units, 
and milling, drilling, and tapping 
heads with lead-screw drives. A 
separate motorized unit provides 
power for this hydraulically oper- 
ated, electrically controlled ma- 
chine which is equipped with a 
push-button control panel. 

At the first station, an intake 


Snyder rotary index machine that utilizes three different methods to handle a variety of intake manifolds 
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manifold is clamped in one of the 
work-fixtures by a hydraulic cyl- 
inder. The carburetor pad is milled 
in the second station. At the third 
station, three or four holes are 
drilled in the face of the pad and 
one angular hole is drilled in the 
side of the manifold. The hole in 
the side has a different angular lo- 
cation and height in each of three 
different parts. This variation is 
handled by a two-position drilling 
unit with a two-position, single- 
spindle drill head. The different 
numbers and sizes of holes in the 
pad surfaces are accommodated by 
three interchangeable pot-heads. 

The drilled holes are counter- 
sunk and one hole in one of the 
parts is both spot-faced and coun- 
tersunk in Station 4. Three dif- 
ferent interchangeable pot heads 
permit these part variations. The 
drilled holes in the pad face and 
the hole in the side are tapped in 
the fifth station. The head for the 
side hole has two spindles, one of 
which is used for two parts and 
the other for the third. Differences 
in pad-face tapped-hole spacing 
and size are taken care of by a 
third set of three interchangeable 
pot heads. 


Transfer press for short-run work introduced by 
the Cosa Corporation 


The processed part is unclamped 
at the first station by a hydraulic 
cylinder at the opposite side of the 
fixture from the cylinder used for 
clamping. 

Circle Item 581 on postcard, page 199 


Weingarten Transfer 
Presses 


The Cosa Corporation, New 
York City, is introducing a new line 
of Weingarten transfer presses, 
available in six models ranging 
from 50 to 150 tons capacity and 
having from five to ten tool sta- 
tions. These presses feature quick 
tool interchangeability and are 
especially suited for small-lot pro- 
duction work. They are fully auto- 
matic in operation, being fed from 
a stack of pre-cut blanks or a roll 
of strip material. Strip material is 
utilized most economically through 
a zigzag feeding mechanism. 

All of these transfer presses are 
equipped with individually adjust- 
able pneumatic cushions for dies— 
triple cylinders for each _ tool 
station. An adjustable transfer 
gripping device feeds parts from 
station to station. The cranks are 
driven by herringbone gears. All 


presses can be equipped with an 
infinitely variable drive, and can 
be supplied with complete tooling. 
Circle Item 582 on postcard, page 199 


Hydraulically Operated 
Dual Riveter 


The introduction of a dual riv- 
eter using hydraulic power as the 
motivating force and which can be 
adapted to a wide range of setup 
requirements has been announced 
by the Tomkins-Johnson Co., Jack- 
son, Mich. The Model HDR dual 
“Rivitor” illustrated is complete 
with all hydraulic and electrical 
equipment and controls. Specifi- 
cations on this riveter include two 
riveting stands with 8-inch throat 
depths that are adjustable to spac- 
ings of from 1 1/2 to 18 inches cen- 
ter to center. 

The HDR riveter is tooled to set 
two 1/4-inch diameter solid steel 
rivets that are gravity fed from two 
10-inch hoppers. The operating 
cycle is about 0.8 second at 420- 
psi oil pressure when setting two 
1/4-inch rivets. Maximum operating 
pressure is 1000 psi. Equipment 
conforms to JIC specifications. 

Circle Item 583 or postcard, page 199 


Dual riveter using hydraulic power announced by 
the Tomkins-Johnson Co. 
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Red Ring slide type loader for handling long, slender 
parts on gear-shaving or gear-honing machines 


Red Ring Automatic Loader for Long, Slender Parts 


A Red Ring slide type, fully 
automatic loader for handling 
long, slender parts on gear-shav- 
ing or gear-honing machines has 
been announced by the National 
Broach & Machine Co., Detroit, 
Mich. This equipment features an 
air-cushioned exit motion and an 
air-powered steadyrest. Parts such 
as automotive camshafts are 
placed in the inlet magazine of 
the loader and pass through a pair 
of gaging master gears to check 
for any oversize condition of the 
gear to be shaved or honed. In 
the inlet magazine, the gears are 
spaced apart (to avoid nick dam- 
age) by a series of linkages that 
automatically advance each shaft 
as it is fed into mesh with the cut- 
ter or honing tool for the finish- 
ing operation. 

Air-powered headstocks and 
tailstocks advance centers into 
each end of the shaft. When a part 
is in the finishing position in mesh 
with the gear-shaped tool, an air- 
powered steadyrest is raised to 
contact one of the bearings in the 
middle of the camshaft. The 
steadyrest is then raised to a posi- 
tive stop and locked in position 
while the gear teeth are being fin- 
ished. When the operation is com- 
pleted, the steadyrest moves 
downward and an air-cushioned 
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mechanism lowers the camshaft 

into the exit chute of the loader. 
With this type of automatic 

loader, the operator need only 

keep the magazine full of parts and 

remove the finished ones. 

Circle Item 584 on postcard, page 199 


Hydraulic Press for Forging 
10,000-Pound Billets 


A 2000-ton water-hydraulic forg- 
ing press, designed to minimize the 
effects of deflection due to off-cen- 
ter loading, is being used to forge 
super-alloy billets at the plant of 
the Haynes Stellite Co., Division 


‘of Union Carbide Corporation, 


Kokomo, Ind. This forging press, 
designed and built by Birdsboro 
Steel Foundry & Machine Co., 
Birdsboro, Pa., handles extremely 
tough, super-alloy billets in a 
weight range of from 1500 to 
10,000 pounds. It is fast-acting and 
capable of one hundred twenty 
1/2-inch planishing and thirty-five 
3-inch cogging strokes per minute. 
Two 600-hp seven-plunger pumps 
maintain pressure in the hydraulic 
accumulator system at 4500 psi. 
The forging operation is invar- 
iably off-center up to 3 inches or 
more. The resulting deflection is 
minimized in its effects, however, 
by the use of heavy-duty tie-rods. 
The press is operated from a 
main control console by one oper- 
ator who has finger-tip control over 
planishing. The cogging, or main 
forging operation, is done by means 
of a manual operating lever. 
Circle Item 585 on postcard, page 199 


Birdsboro hydraulic forging press designed to withstand ott-center loading 
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Fig. 1. Multiple-unit automatic machine for processing bearing-plate castings 


Multiple-Unit Automatic Machine for Processing 
Bearing-Plate Castings 


An automatic machine has been 
built by the Kingsbury Machine 
Tool Corporation, Keene, N. H., 
for use in processing bearing-plate 
castings for air-conditioning units 
at the Louisville, Ky., plant of the 
General Electric Co. Six units with 
fifteen spindles drill, counterbore, 
ream, trepan, and butt-mill the 
bearing-plate castings at a gross 
rate of 200 per hour. A 26-inch 
index-table holds six double- 
chucking work fixtures with a 
double equalizing clamp. A cover 
over the fixtures, as seen in Fig. 1, 
keeps the chips out. 

In each chucking the plate is 
located vertically with a support- 
ing plug in the center bore. For 
the first chucking in the left half of 
the fixture, the hub of the work- 


Fig. 2. (Left) Casting machined in first chucking on machine shown in Fig. 1 


piece, Fig. 2, extends outward, 
and rotative location is taken from 
the contour of the plate. For the 
second chucking in the right half 
of the fixture, the hub of the work- 
piece, Fig. 3, faces inward. One 
reamed hole passes over a pin. 
The vertical unit in the rear 
drills the 0.120-inch hole. One 
horizontal unit butt-mills a half- 
hole in the hub. The other four 
horizontal units have multiple- 
spindle auxiliary heads and oper- 
ate on parts in both chuckings. In 
the first chucking they drill seven 
holes and ream two of them. In 
the second chucking they drill, 
counterbore, and ream one 3/4- 
inch hole and trepan the center 
bore. Bushings guide each tool. 
Circle Item 586 on postcard, page 199 
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Fig. 3. (Right) Casting machined in second chucking on multiple-unit machine 
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Universal Die Base 
for Strippit Hole- 
Punching Units 


Wales-Strippit, Inc., Akron, 
N. Y., has announced that their 
Strippit Type “CJ” hole-punching 
units can now be equipped with a 
new type of die base designed to 
cut replacement costs of round and 
shaped dies by about 50 per cent. 
These bases are interchangeable 
with the previous one-piece pedes- 
tal dies. It is now only necessary 
to replace a relatively low-cost die 
button, which is readily inserted 


Strippit Type CJ" hole-punching 
unit and accessories 


and locked in the top of the die 
base by a set-screw. Die bases for 
shaped die buttons are keyed to 
the Type “C]” holders and have 
keyslots at 90-degree intervals. 
The bases are made of heat- 
treated alloy tool steel and have a 
wide base area which provides 
rigid support for all punching up 
to the maximum 1/4 inch capacity 
in mild steel. Made to fit all high 
die-block “CJ” units, the new as- 
semblies maintain the original unit 
dimensions for punching close to 
the inside of angles. The illustra- 
tion of the Strippit Type “CJ” hole- 
punching unit shows (front, left to 
right) round die button, base for 
round die buttons only, shaped die 
button and key, die base with key, 
and retainer pin for either round 
or shaped die buttons. 
Circle Item 587 on postcard, page 199 
(This section continued on page 166) 
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Solve Your 
Duplicating Problems 


with the 


HYDRAULIC 
TRACING MACHINE 


... for economy, performance, 
easy operation and speed 


(Left) 3D T-Ram machine with 3 milling attachments. 
Also available with 2 attachments. 





(Below) T-Ram applied to 3D Duplicating machine greatly 
increases its capacity. 


This recent development converts the BRIDGEPORT 
MILLER into a duplicating machine unexcelled for 
accuracy, speed and ease of operation. It is de- 
signed integral with the basic machine and provides 
simultaneous, multiple-piece production in a single 
operation. Identified as the BRIDGEPORT T-Ram 


Tracing Machine, it is available in three models as 
follows: 


1D... 180° with vertical 4” feed hydraulic piston 
movement of knee. 


2D . . . 360° with cross and longitudinal feed. 
Table longitudinal movement 28”; saddle trans- 
verse movement 12”. 


Ways on all models are chome plated for main- 
tained accuracy, smooth operation and minimum 
wear. A one-shot lubricating system is provided. The 
inherent sensitivity and accuracy of the 3D machine 
3D . . . with vertical, cross and longitudinal feed. is achieved by combining good design with proper 
Hydraulic movements: Knee 4”; Table 28”; Saddle application of the universally-accepted True-Trace 
7. 3D valve. 


Ask for more complete details from us or from your nearest dealer. 


rf MACHINES, INC. 


Bridgeport, Connecticut 


Manufacturers of High Speed Milling Attachments ond Turret Milling Machines 
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Imperial high-precision inclinable indexing table 
introduced by Opto-Metric Tools, Inc. 


Inclinable Indexing Tables 


A full line of Imperial high-pre- 
cision inclinable indexing tables is 
being offered by Opto-Metric 
Tools, Inc., New York City. These 
tables are imported from West 
Germany. They are available in six 
sizes ranging from 10 to 32 inches 
in diameter. Because of their ex- 
treme precision, they are said to 
be equally well suited for jig-bor- 
ing, assembly, and inspection op- 
erations. A circumferential correc- 
tion cam assures an indexing accu- 
racy of 10 seconds of arc. A certifi- 
cate of proof in 5-degree intervals 
is furnished with each table. 

Circle Item 588 on postcard, page 199 


Ultrasonic Impact Grinder 


An ultrasonic impact grinder 
using a magnetostrictive transducer 
to permit a 100-per-cent-duty cycle 
is announced by the Industrial 
Equipment Department, Raytheon 
Mfg. Co., Waltham, Mass. This 
Model 2-335 grinder has been 
brought out to meet the need for a 
low-cost unit. It is simple, rugged, 
versatile, and can be used for cut- 
ting, slicing, drilling, grinding, and 
trepanning regular or irregular 
shapes in materials such as semi- 
conductors, ceramics, ferrites, car- 
bides, metals, jewels, and other 
hard or brittle materials. 

The cutting head is mounted on 





Electrolytic spindle units for machining tough metals 
developed by Standard Electrical Tool Co. 


Raytheon ultrasonic impact grinder using magnetostrictive 
transducer to permit 100-per-cent-duty cycle 


a rugged base, has cutting force 
adjustment and a built-in force 
indicating dial. The slurry tray is 
readily removed for cleaning, and 
tool cones can be interchanged 
easily. The ultrasonic driver pro- 
duces 100 watts. 

Circle Item 589 on postcard, page 199 


Electrolytic Spindles for 
Machining Space-Age Metals 


Super-precision spindles of the 
type shown in the accompanying 
illustration have been brought out 
by the Standard Electrical Tool 
Co., Cincinnati, Ohio, for elec- 
trolytic metal removal or grinding 
of the so-called “space metals.” 
Horsepower and speed capacities 
of these units vary from 1 to 20 
hp and 600 to 7600 rpm, depend- 
ing upon the character of work, 
size and type of wheel, etc. In 
some instances, multiple-speed, di- 
rect motor drives, or variable- 
speed, belted motor drives pro- 
vide the versatility required. De- 
sign and construction of the spin- 
dle permit use of direct-current 
power supply, ranging from 50 to 
3000 amperes. 

The electrolytic removal of 
the metal is accomplished by 
means of a power supply that con- 
verts alternating current from an 
ordinary power source to low-volt- 
age, high-amperage direct current. 

The No. 2000RLY unit shown at 
the left is designed for a 600-am- 
pere, direct-current power supply. 
It is equipped with a 5-hp, 1800- 
rpm, alternating-current motor, 
belted drive with speed change to 
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You wouldn’t play right field 
with a catcher’s mitt... 


icolam il -toh a maaelelelallare) folmmuit-tellUumaeltlelaliare for finish 
ol are Mlaliclaa] ohicte| elale Mel —lal-tae], ireleallaliare Meelale, 
cutting rolls oloyt-Muiloraaliatiare light roughing 


Each carbide grade has been specially engineered and field proven 

for the correct balance of wear resistance, shock resistance and heat 

resistance to handle a specific range of operations. These superior 

V-R carbide grades cover the complete range of operations for ma- 

chining all types of steel and the new superalloys . . . setting new 

standards of carbide tooling performance in hundreds of plants. . ee 
V-R engineers will be glad to help you select the carbide grade engi- Ask for Bulletin 
neered for your job. Contact your nearest V-R representative or a a 
write for complete information. ian 


* 
Vascoloy-Ramet corporation 
ae PRIME MANUFACTURERS OF REFRACTORY METALS ENGINEERED FOR THE JOB 
C-744 


804 Market Street ¢ Waukegan, Illinois 





MACHINERY, August, 1959 


For more data, circle this page number on inquiry card 167 








satisfy 6-, 8-, 10-, 12-, and 14-inch 
straight or cup grinding wheels. 
Each backing plate for the cup- 
wheel also involves the sprinkler- 
spider for introducing the salt 
solution at the perimeter and in- 
ternal recess of the cup-wheel. The 
spindle assembly on the vertical 
feed provides for a 9-inch traverse 
parallel with the spindle. 

Model No. 6028LY shown at the 
right is a 7 1/2-hp, direct-driven, 
alternating-current motorized unit 
of variable-horsepower constant 
torque, with four speeds—3600, 
1800, 1200, and 600 rpm. The slip- 
ring of the spindle is designed for 
3000 amperes power supply. This 
is a versatile unit, suitable for 
mounting circular well adapter- 
plates for cup-wheels, but is illus- 
trated with wheel holder to mount 


straight grinding wheels. A 360- 
degree swivel base is assembled 
between the motor base and the 
feed base or slide. Wheel sizes for 
this four-speed unit range from 6 
to 18 inches in diameter for cup- 
wheels and 14 to 20 inches in di- 
ameter for straight wheels. 
Electrolytic metal removal is 
now accomplished on all kinds and 
sizes of new and existing machine 
tool equipment. These machine 
tools are rapidly being converted 
with standard, super-precision elec- 
trolytic spindles. The adaptations 
range from typical tool and cut- 
ter grinders, surface and _verti- 
cal grinders, vertical and_hori- 
zontal milling machines, open-side 
shapers, planers, and boring mills 
to planer type milling machines. 
Circle Item 590 on postcard, page 199 


Lamb Interlocks for Coordinating Flow of Chuted Parts 


Two versatile interlock units for 
controlling and coordinating the 
flow of chuted parts in manufac- 
turing installations using auto- 
matic handling systems have been 
announced by F. Jos. Lamb Co., 
Detroit, Mich. The units can be 
mounted on Lamb FabriFlex 
chuting without alterations and 
can also be used on most chuting 
configurations of open design. 

The standard line switch inter- 
lock indicates parts accumulation 
at a given point and produces an 
electrical signal which can be 
used to control any machine, fix- 
ture, or handling function. The 


Two accessories for automated parts-handling systems 
recently announced by F. Jos. Lamb Co. 
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shot bolt interlock permits or pre- 
vents part flow and can be op- 
erated automatically or manually 
from a remotely located push- 
button. With the solenoid or 
pneumatically operated stop-bars 
arranged to deflect parts into out- 
let chutes, multiples of this unit 
can be used to distribute and feed 
parts to as many as five machines. 

Operating life of the line switch 
is greatly extended by the adjust- 
able counterweight which actu- 
ates the switch. It can be adjusted 
for actuation by the weight of one 
part or the accumulated weight 
of two or more parts. 


Both the line switch and shot 
bolt interlocks are installed on- 
site to meet field conditions and 
can be relocated in minutes with- 
out chute alterations. Both units 
are made in five models _ that 
handle parts in sizes having cross 
sectional areas up to 6 by 4 inches. 
Circle Item 591 on postcard, page 199 


Jarvis Carbide Boring-Bar 


A carbide boring-bar designed 
for use in jig borers and lathes, 
which is said to incorporate qual- 
ity features at a comparatively 
low initial cost and to offer sub- 
stantially reduced replacement 
costs, has been brought out by the 
Jarvis Corporation, Middletown, 
Conn. Called the “Bor-Bar,” this 
accurate, smooth-cutting, chatter- 
free tool has an extra-wide solid 
carbide bit brazed to the shank. 
The bit is lapped to a microfinish, 
radially relieved, and designed to 
permit a maximum number of re- 
grinds. The tough steel shank is 
ground to close tolerances. 

No special fixtures are needed 
for regrinding this tool, only a 
simple V-block and diamond 
wheel being required. The bor- 
ing-bar is furnished relieved for 
either ferrous or non-ferrous ma- 
terials. Stock sizes are available in 
the following range of sizes: mini- 
mum hole diameters, 3/8 to 1 
inch; shank diameters, 1/4 to 3/4 
inch; and lengths, 2 to 6 inches. 
Circle Item 592 on postcard, page 199 

(This section continued on page 175) 


Boring-bar for use in jig borers and lathes introduced 
by the Jarvis Corporation 
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RED RING ROCKER-TYPE AUTOMATIC LOADER 


Production you can expect from automated gear shav- 
ing is determined by the type of automatic loader 
you use. 

You get maximum production when the loader moves 
a gear from the magazine into shaving position and 
discharges its shaved predecessor —all at the same 
time. This assures maximum cutter operation. 

If, on the other hand, the loading of a fresh gear 
has to wait until the previous gear has been discharged, 
shaving is delayed and you get only about 75% of the 
production you could otherwise expect. 

The standard Universal Red Ring Gear Shaving 
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(PATENTED) 


Machine may be automated for MAXIMUM PRODUC. 
TION — and without any major revisions in its design, 
Write for details. 





SPUR AND HELICAL GEAR SPECIALISTS 
ORIGINATORS OF ROTARY SHAVING, 
GEAR HONING AND ELLIPTOID 











NATIONAL BROACH 
& MACHINE CoO. 


$600 ST. JEAN ¢ DETROIT 13, MICHIGAN 


WORLD'S LARGEST PRODUCER @F GEAR SHAVING EQUIPMENT 
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STRAIGHT THREADS FOR LEAK-PROOF 


Now available on all Parker-Hannifin 


Industry's new standard as published in J. 1. C. Recommendations 
(April, 1959) and S. A. E. Standards (1959 Handbook) 


Parker-Hannifin now offers a new 
standard at no extra charge—high-pressure 
hydraulic components with straight thread 
port connections* for O-ring type fittings. 
This new standard—assuring a leak-proof 
and drip-free seal—is the most logical 
engineering approach to the problem of 
hydraulic circuit connections. The Joint 
Industry Conference Recommendations 
now State: 

“Fittings that incorporate separate 
synthetic or metal-to-metal seals, or seal 
with pressure should be equipped with 
Unified National Fine (UNF) straight 
thread port connections.” 

And the Society of Automotive Engi- 
neers’ 1959 Handbook states: 


“The S.A.E. straight thread ‘O’-ring 
boss is the preferred port for use in 
hydraulic devices.” 

Both support this new standard—and the 
U.S. Navy Bureau of Ships in MS16142 
(SHIPS) has adopted the S.A.E. Straight 
Thread Boss Design as their straight thread 
standard for use in hydraulic and air 
systems in Naval ships. Such extensive 
support is understandable. The Parker- 
Hannifin straight thread port connections 
combine a built-in pressure sealing device 
with a rigid mechanical connection. This 
contrasts with the loose connection of a 
“backed-off” pipe thread and a relatively 
weak auxiliary sealing device. 

Straight thread fittings and port connec- 
tions are not a proprietary product or 


design. Although developed by Parker- 
Hannifin, they were immediately made 
available to the fluid power industry on 
a completely open basis. 

They have been thoroughly field tested. 
In the severe service on mobile hydraulic 
equipment, today more than 6 out of 10 
of the port connections are of the straight- 
thread type. 

Now machinery builders and users alike 
are turning to this proved method of port 
sealing. Pipe threads for high-pressure 
hydraulic applications are fast becoming 
obsolete as more and more leading 
manufacturers recognize these advantages 
of straight threads in their production 
equipment: 

No more wedging action with result- 
ing distortion and breakage due to 
over-tightening ... 

No more messy pipe dope and the 
danger that it will infiltrate the hydrau- 
lic system... 

No more leaks because of temperature 
changes or high shock conditions... 

No more failures of costly auxiliary 
seals due to weak, imperfect threads that 
fit on thread run-out. 


Why accept less? Next time you 
order high-pressure hydraulic components, 
specify Parker-Hannifin with straight 
thread port connections and fittings... 
you'll get leak-proof sealing —industry’s 
recommended standard. 


*Mobile equipment spool type control valves are 
all supplied with straight threads. Other compo- 
nents are still available with dry-seal pipe threads. 


HANNIFIN COMPANY 


545 S. Wolf Road, Des Piaines, Illinois 


Parker FITTINGS AND HOSE DIVISION 


17325 Euclid Avenue, Cleveland 12, Ohio 


OS67 Jefferson Bivd., Culver City, California 


Parker SEAL COMPANY Parker HYDRAULICS DIVISION 


1732S Euclid Avenue, Cleveland 12, Ohio 


4 DIVISIONS OF PARKER-HANNIFIN CORPORATION 
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PARKER-HANNIFIN FLUID-SYSTEM COMPONENTS 


high-pressure hydraulic components 


PORT CONNECTIONS... 











The O-rings used in Parker port connec- 
tions are made only from service-tested 
Parker Seal Company compounds. With 
an ever-increasing number of fire-resis- . 
tant fluids now on the market, it pays to 
avoid “jack-of-all-fluids” seals and stay 
with the Parker Seal compound specifi- 
cally made for the fluid you will be using. 
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REALLY COUNTS 


SPECIFY: 


PRECISION 
DRAW-IN COLLETS 


FOR YOUR 
LATHES-MILLERS-GRINDERS 


CARRIED IN STOCK FOR PROMPT DELIVERY IN: 
Elmira, Boston, Atlanta, New York, Hartford, Philadelphia, Rochester, N. Y., Dayton, Detroit, 
Minneapolis, Chicago, St. Louis, Portland, Oakland, Los Angeles, Seattle, Toronto 


HARDINGE BROTHERS, INC... ELMIRA, N. Y. 
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AMERICAN STANDARD DRIVING AND SPINDLE ENDS FOR 
PORTABLE AIR AND ELECTRIC TOOLS—7 


(Percussion Tools Excluded) 


Approved as American Standard October 29, 1958 


IV. Abrasion Tool Spindles (Cont’d.) 


4, Straight Wheel Grinders 
































Table 8 
H L 








3/8-24 UNF 2A 1 1/8 
1/2-13 UNC — 2A 1 3/4 
5/8-11 UNC — 2A 2 1/8 
5/8-11 UNC — 2A 1 3 1/8 
3/4-10 UNC — 2A 1 3 1/4 











All dimensions in inches. Threads right-hand. 
NOTE: For explanation of coordination with B7.1-56 and recom 
mended wheel diameters, see Appendix B. 


V. Circular Saw Arbors 


1. Round Arbors 


Table 9 





Nominal Blade Round Arbor 
Diameter Diameter 





6 to 8 1/2 Incl. 5/8 


OE 9 to 12 Incl. 3/4 


All dimensions given in inches. 








Extracted from American Standard of pub and - Ends for Portable Air and Electric Tools 
(ASA B5.38-1958), with perpieien, of publisher, the American Society of Mechanical Engineers, 
29 W. 89th St., New York 18, 
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AMERICAN STANDARD DRIVING AND SPINDLE ENDS FOR 
PORTABLE AIR AND ELECTRIC TOOLS—8 


(Percussion Tools Excluded) 
Approved as American Standard October 29, 1958 


Appendix 
A. Geared Chucks and Spindles 








Recommended Spindles 
Chuck Sizes 





Threaded Taper 
3/8-24 1 





3/16 and 1/4 light 


1/4 and 5/16 Medium 3/8-24 or 1/2-20 2 Short 


3/8 light 3/8-24 or 1/2-20 2 
3/8 Medium 1/2-20 or 5/8-16 2 
1/2 Light 1/2-20 or 5/8-16 33 
5/8-16 or 3/4-16 


5/8-16 or 3/4-16 


1/2 Medium. 
5/8 and 3/4 Medium 











B. Straight Wheel Spindles 9500 feet per minute (fpm). Light duty electric 


Coordination with B7.1-56 and accepted prac- 
tice of users indicate that grinders with pneu- 
matic and induction electric motors should be 
designed for the use of organic bond wheels rated 


grinders may be designed for vitrified wheels 
rated 6500 feet per minute. Recommended maxi- 
mum wheels of both types for each spindle are 
given in the following Table: 





Maximum Wheel 





Spindle 


9500 fpm 


6500 fpm 





ize ; 
as Diameter 


Thickness Diameter Thickness 
E D z 





3/8-24x1 1/8 


3/4 


2 1/2 
1/2-13 x 1 
5/8-11 x2 


4 
1/8 8 
1/8 6 
1/8 8 
1/4 8 


5/811 x3 
5/8-11 x3 
3/4-10 x 3 








1/2 
3/4 
1 1 


1/2 
3/4 


2 - 
1 1/2 - - 


2 - ° 











NOTE: Minimum T with the first three spindles is about 1/8 inch te accommodate 


cutting off wheels. 
threads to B1.1-49, 


C. Vertical and Angle Grinders 


This 5/8-11 spindle with a length of 1 1/8 is 
designed to provide for a jam nut with threaded 
cup wheels. When a revolving guard is used, the 
length of the spindle is measured from the wheel 
All dimensions given in inches. 


RSFERENCES: 


American Standard B1.1-1949—Unified and American Screw Threa 


Flanges are assumed to be according to B7.1-56 and 


bearing surface of the guard. For unthreaded 
wheels with a 7/8 hole, a safety sleeve nut is 
recommended. The unthreaded wheel with 5/8 
hole is not recommended because a jam nut alone 
may not resist the inertia effect when motor 
power is cut off, 


ds. 
American Standard B7.1-1956--Safety Code for Use, Care, and Protection of Abrasive Wheels. 


Extracted from American Standard Drivin 
permission of publisher, the American Soc 
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pt fee Ends for Pn ge and Electric Tools (ASA B5.38-1958), with 
N. Y. 


W. 39th St.. New York 18, 
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drilling 


fsaliiiiale| 


Floor type machines 
YES! 


A complete line of floor-type, horizontal 


boring, drilling and milling machines in 
the 4” and 5” spindle diameter range... 
with all the features and controls available 
in other Lucas models. Many of these are 
to be found only in a Lucas. Did you ever 
meet a man who regretted picking a Lucas? 


OF CLEVELAND 





a, 





te 
cancel 











= emcee 





to saddle and table 


All Lucas components are fitted with the 
utmost precision. To insure lifetime ac- 
curacy, the saddle and table ride on 
lubricated compressed air...ever so 
slightly above the surface of the ways. 
Traverses, either feed or rapid, are silk- 
smooth and free of wear. 


LUCAS 


OF CLEVELAND 


*Patent Pending 





Fig. 1. Aircomatic Fillerarc rectifier type 


Contour-correcting machine announced by the 
direct-current welder 


Sutton Engineering Co. 


Airco Rectifier Welder and an Improved Spot-Welding Tip 
A rectifier 


and up to eight correcting idler 
rolls, which may be positioned in 


type Aircomatic 
direct-current welder 
1), and an improved, ejector 
type spot-welding tip holder 
(Fig. 2), have been announced by 
Air Reduction Sales Co., New 


eT 


Fig. 2. Tuffaloy ejector type 
spot-welding tip holder 


Fillerarc 
(Fig. 





York City. The welder features a 
rising-characteristic power source 
combined with the advantages of 
transformer-rectifier design. It is 
specifically designed for use with 
Aircomatic (Air Reduction’s gas- 
shielded metal-arc) welding appli- 
cations and has been developed to 
supplement the company’s line of 
motor-generator type machines. 
Suitable for both manual and 
automatic welding, its primary ad- 
vantage is stepless adjustment of 
arc length and rate of rise for vari- 
ous wire diameters. 

The improved ejector type spot- 
welding tip holder, Fig. 2, consists 
of two major parts, held together 
by a coupling. A plated copper- 
alloy barrel and a brass head carry 
the water hose connectors. An 
ejector tube, assembled to the 
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head, ejects the welding tip when 
the entire head is forced to slide 
into the barrel. All parts are easy 
to replace after unscrewing the 
coupling. 

A threaded adapter which holds 
the tip is furnished as part of each 
holder. Made of RWMA Class 2 
alloy, it reduces wear and distor- 
tion of the socket. Known as 
“Tuffaloy” Series “E” holders, they 
are made with barrels 8 and 12 
inches long, in l-, 1 1/4-, and 
1 1/2-inch diameters, and to hold 
No. 1 and No. 2 Morse taper tips. 
Special sizes and special adapters 
are made to order. 

Circle Item 593 on postcard, page 199 


Sutton Contour-Correcting 
Machine 


A patented contour-correcting 
machine designed to correct cross- 
sectional distortions of aluminum 
extrusions to extremely close toler- 
ances is announced by the Sutton 
Engineering Co., Pittsburgh, Pa. 
Flat sections up to about 14 inches 
wide can be handled on this ma- 
chine, and multiple corrections of 
shapes circumscribed by a 9-inch 
circle can be made in one pass. 

The correcting mechanism con- 
sists of two main-drive spindles 
with rolls, which may be used for 
correcting as well as for traction, 


many different ways on as many 
as twelve tool-holder positions. 
Thus, an almost infinite variety of 
shapes can be handled. After ini- 
tial setup, tool-holders may be ad- 
justed externally (both vertically 
and horizontally) to apply in- 
creased or decreased pressure. This 
feature cuts setup and change- 
over time considerably and is said 
to permit far more precise correct- 
ing than would otherwise be pos- 
sible. 

Circle Item 594 on postcard, page 199 


Holders for Kendex Inserts 


Holders for its new precision, 
screw-on type Kendex inserts are 
now stocked by Kennametal Inc., 
Latrobe, Pa. Typical applications 
of these screw-on inserts are small 
boring-bars and automatic tool- 


Holder for screw-on Kendex inserts 
announced by Kennametal, Inc. 
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ing for small parts on which the 
standard clamped type Kendex 
tools cannot be applied. 

The screw-on inserts are held 
by flat-head socket cap-screws 
and are indexable to within plus 
or minus 0.001 inch. The insert 
screw hole is held central within 
0.005 inch of all cutting edges. 
This permits positioning the in- 
sert against the recess shoulders, 
as the holder screw-hole is 0.015 
inch oversize and allows the screw 
to “float.” Sizes in stock include 
four right-hand and _ left-hand 
sizes for square, triangular, and 
round inserts. Five grades of in- 
serts are stocked. 

Circle Item 595 on postcard, page 199 


Ball Joints Have Wide 
Applications 


A patented ball joint developed 
by the Superior Ball Joint Cor- 
poration, Fort Wayne, Ind., is 
said to have double the life of 
previous conventional designs. 
The assembled joint also has 
fewer parts. It is available in a 
broad line of sizes with the thread 
at the ends ranging from No. 
10-32 through 3/4-16. The ball 
departs from the conventional 
spherical shape, featuring a 
shorter, heavier neck that has 
greater shock resistance. Move- 
ment is free at any point in a min- 
imum conical angle of 30 degrees 
regardless of the plane of deflec- 
tion. 

This ball joint is available for 
use in trucks and automobiles for 


Ball joint for control applications 
developed by the Superior Ball 
Joint Corporation 
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steering, throttle, and carburetor 
control; in farm equipment; in 
all kinds of boats and ships; in 
aircraft; and in hundreds of other 
applications. The functional di- 
mensions of these joints are inter- 
changeable with SAE standards. 

Circle Item 596 on postcard, page 199 


B & S Gerotor Pumps for 
Fire-Resistant Fluids 


A Gerotor pump, Series 800, for 
use with fire-resistant fluids has 
been developed by the Brown & 
Sharpe Mfg. Co., Providence, 
R. L, for applications where fire 
hazards make the use of hydraulic 
oils dangerous, as in die-casting, 
welding, forging, etc. This series 
of Gerotor pumps has been life- 


Pump developed by Brown & Sharpe 
for fire-resistant fluids 


tested on the job and accepted for 
preferred specification by some of 
the leading companies. In making 
the tests, proprietary water-solu- 
ble-oil emulsions were used, in- 
cluding both regular and inverse; 


ethylene glycol-water mixture; 
phosphate ester types, and high- 
temperature MIL fluids. 

Series 800 pumps are currently 
available from stock in QDH-830 
single-pump sizes having capaci- 
ties of 3, 5, 8, and 12 gallons per 
minute. OG-860 single pumps are 
made in 20-, 30-, and 40-gallon- 
per-minute sizes. Any combina- 
tion of 3-, 5-, 8- and 12-gallon- 
per-minute sizes are available in 
QGH-H-830 double-pump units. 
All Series 800 pumps are dimen- 
sionally interchangeable with reg- 
ular Gerotor oil-hydraulic units of 
comparable capacities and with 
most oil-hydraulic pumps. 

Circle Item 597 on postcard, page 199 


Ex-Cell-O bushings for use in 
plastic jigs and fixtures 


Bushings for Plastic Jigs 


and Fixtures 


The Ex-Cell-O Corporation, De- 
troit, Mich., is introducing a line 
of drill-jig bushings for use in plas- 
tics. They were developed to meet 
the needs arising from the increas- 
ing use of plastics as a lightweight 
and inexpensive material for jigs 
and fixtures. These bushings are 
made of the same oil-hardening 
bearing steel used in standard 
bushings. Two basic types will be 
stocked, one for embedding in 
castable materials and one for 
pressing into holes in_ plastics, 
wood, or other soft ductile mate- 
rials. 

Ex-Cell-O Trans-Lok bushings 
(at the left in the illustration) for 
embedding in castable materials 
have serrations in a herringbone 
pattern around the outside diam- 
eter, with the opposed rows in the 
pattern separated by a groove. 
The deep transverse pattern and 
groove lock the bushing rigidly 
when it is embedded in the jig 
material. Trans-Lok bushings can- 
not be turned in either direction, 
nor pulled or pushed out of the 
jig. Liner bushings, for use when 
the jig will outlast the bushing or 
when more than one operation (for 
example, drilling and reaming) is 
performed in the hole, are also 
available in the Trans-Lok pattern. 
These liners are embedded in the 
plastic so that standard renewable 
bushings can be inserted in them 
to guide the drills and reamers. 

Ex-Cell-O Press-Lok bushings 
for plastics, like the one shown at 
the right in the illustration, have 
straight serrations on the upper 
half of the outside diameter. This 
permits them to be pressed firmly 
into holes in plastic, wood, or other 
soft or ductile materials. 

Circle Item 598 on postcard, page 199 
(This section continued on page 178) 
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Don't Tool Up for Tomorrow's Boom with Yesterday's Lathes 





MONARCH'S 
SPECIAL-PURPOSE 
LATHES OF 
TOMORROW... 


Up to three times more productive 
than equipment now in common 
use! Hand finishing drastically re- 
duced! This new Monarch says 
“Lower Costs” two ways—on cir- 
cular or non-circular cross-section 
work, such as the bottle molds 
above. 


It has speed and accuracy that’s 
only been a dream till now. Fea- 
turing the new Monarch super- 
sensitive electro-hydraulic tracer, 
it delivers accuracy of duplication 
of +.001” when the tool is travel- 


kb 


ie 





|..The New Rotary Profile 
Tracer Lathe for Non-Circular 
Cross-Section Work 


ing at a 100” per minute rate. At 
only a slight increase of error, tool 
travel up to 300” per minute is 
possible. 

Stylus deflection pressure is a 
low 14% ounces. Electrical ampli- 
fication of its movement instantly 
translates work contour change 
into hydraulic slide movement. 

As you see, the master spindle 
is mounted at the front of the ma- 
chine for ease of setup and opera- 
tion. There’s a positive gear drive 
from the headstock spindle through 


a quadrant-mounted idler which 
may be adjusted to eliminate any 
backlash between the lathe spin- 
dle and the master. 


Want your costs to plunge 
downward? If that isn’t worth a 
letter of inquiry—what is? The 
Monarch Machine Tool Company, 
Sidney, Ohio. 


IF IT CAN BE TURNED, THERE'S A MONARCH TO DO IT BETTER AND FASTER 
MACHINERY, August, 1959 


For more data, circle this page number on inquiry cord 
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Revolving type thread-rolling head 
announced by Landis Machine Co. 


Landis Revolving Type 
Thread-Rolling Head 


A revolving type thread-rolling 
head has been developed by the 
Landis Machine Co., Waynesboro, 
Pa., for exclusive application to 
its automatic forming and thread- 
ing machine and _four-spindle 
semi-automatic threading equip- 
ment. Designated the No. 7TRP 
(thread-rolling pull-off), this head 
has a 7/16- to 7/8-inch U.N.F. 
and U.N.C. thread range. 

Normally, both the Landis auto- 
matic forming and threading and 
four-spindle machines are sup- 
plied with thread-cutting die- 
heads. The thread-rolling head 
has been designed with the same 
attaching requirements and can 
be easily interchanged with the 
thread-cutting heads. The new 
head is applicable to both sizes 
(3/4 and 1 inch) of these 
chines. 

Of pull-off design, the No. 
7TRP is automatically opened by 
interrupting the forward travel of 
the threading spindle. For clos- 
ing, a cam-shoe actuates the 
head’s operating ring as the ma- 
chine spindle is withdrawn after 
rolling. Sufficient overtravel has 
been incorporated in the closing 
mechanism to guard against mal- 
function and also to minimize 
wear. 

The outstanding feature of the 
new head is the replaceable helix 
angle bushings. One set of bush- 
ings functions as a “mean” helix 
angle for the entire U.N.F. and 
U.N.C, pitches and diameters 
within the range of the machine. 
When the exact helix angle is re- 
quired for precision threads, the 
proper bushings can be supplied, 


ma- 
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thus eliminating the necessity of 
purchasing a special head to ob- 
tain precision threads. 

The precision ground thread 
rolls can be reversed and both 
sides used. They are mounted on 
roller bearings retained in a cage 
to prevent their loss during 
change-over. 

Circle Item 599 on postcard, page 199 


Piston Pump with Built-In 
Charging Gear Pump 


A versatile, rugged, extremely 
compact, lightweight, and low- 
cost piston pump with a built-in 
charging gear pump has been 
developed by the John S. Barnes 
Corporation, Rockford, Ill. The 


Piston pump with built-in charging 
gear pump developed by the John S. 
Barnes Corporation 


built-in charging gear pump has a 
capacity of 1/2 gallon per minute 
at 1800 rpm, which is ample for 
charging. The pump is now being 
made in various piston diameters 
that provide capacities of from 
10 to 50 cubic inches per minute 
at pressures up to 4000 pounds 
per square inch. It can be 
mounted in any position. A direct, 
belt, or gear drive can be used. 

Applications include — small- 
volume, low-pressure; small-vol- 
ume, high-pressure; and dual-vol- 
ume, dual-pressure. The pump can 
also be assembled from mass-pro- 
duced precision components to suit 
specific applications. It measures 
3 1/2 by 3 3/4 by 3 1/2 inches, 
and weighs 5 to 6 pounds. Reser- 
voirs, if required, are available in 
standard 1-quart to 3-gallon sizes. 
Tanks of special size can also be 
furnished. 


Circle Item 600 on postcard, page 199 


“Drednaut” Full-Face 
Goggle Respirator 


A full-face combination goggle 
and respirator has been an- 
nounced by the American Optical 
Co., Safety Products Division, 
Southbridge, Mass. This “Dred- 
naut” model features a one-piece, 
mask-like, goggle-respirator com- 
bination molded from _ flexible 
rubber. An _ internally molded 
ridge separates the goggle section 
from the respirator section. A 
double facial seal results which 
stops exhaled air from reaching the 
goggle section. This feature is 
particularly advantageous when 
working in highly toxic areas. The 
goggle contains an impact-resist- 
ant acetate lens 0.060 inch thick. 

The goggle mask conforms to 
the contours of the face. In one 
model series, goggle ventilation is 
provided for by sixteen grommet 
type openings. These openings 
are covered with a fine, stainless- 
steel mesh screening which is de- 
signed to shunt liquids and dusts 
from the eye area. A gas-tight 
model series is also available 
without ventilation ports. 

Thirteen sets of cartridges and 
filters are available for protection 
against dusts, mists, fumes, gases, 
sprays, vapors, insecticides, ra- 
dioactive particulate matter or 
combinations of these hazards. 
The unit can be changed into any 
one of thirteen respirators simply 
by changing cartridges. 

Circle Item 601 on postcard, page 199 
(This section continued on page 180) 


“Drednaut” goggle respirator 
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C-FRAME PRESS — for general 
purpose straightening, bending 
forcing, forming. Fast, flexible. 
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to meet Your 
requirements... 
exactly 


TRAVELING HEAD STRAIGHT- 
ENING PRESS — custom-built to 


meet special requirements. Whether you’re seeking improved 
and more economical press 
performance for your present Drawing and Forming 
metalworking production, or there’s 
a development planning job to be done, 
you can count on Elmes to provide 
the right press for the job. Elmes builds 
a complete line of standard hydraulic presses 
for a broad range of metalworking operations— 
for drawing and forming, coining, forging, 
— cadens ae nae hobbing, bending, straightening, forcing, powder 
cialized type of production. metal compacting, etc. 


One of these standard Elmes® designs, “as is’”’ or with 

simple modifications, may fit your needs exactly. Or, your 
requirements may be so special as to call for development 

of a “‘custom-built” press—a type of press designing and building 
which has long been an important part of Elmes service to industry. 


Whatever your “pressing problem’’, it will pay you to call in Elmes. 

It just makes sense to take advantage of engineering knowledge, skill, 
and foresight backed by more than 60 years of leadership in specialized 
hydraulic service. 


HOBBING PRESS — a powerful See your Elmes distributor, or write us direct. Recommendations 
tool for sinking hardened hobs and cost estimates will be supplied promptly. 


into blanks of cold steel. 


« Also a complete line of COMPRESSION and TRANSFER 
PRESSES for PLASTICS and RUBBER MOLDING 


| al| American Steel Foundries 

HORE encincerine pivision 
1162 Tennessee Avenue, Cincinnati 29, Ohio 

METAL-WORKING PRESSES + PLASTICS MOLDING PRESSES + PUMPS + ACCUMULATORS 


BULLDOZER—for heavy bending 
and forming. Optional choice 
of bed size, stroke, and speed. 
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Wrenches of improved design made by J. H. Williams & Co 


Williams Wrenches of 
Improved Design 


J. H. Williams & Co., Buffalo, 
N. Y., is now making a line of open- 
end, combination box-open end, 
and 15- and 45-degree offset box 
wrenches of improved design. 
Among the many refinements in- 
corporated in this line are slim- 
mer, more comfortable handles; 
smoother contours; and strong, thin 
heads that allow maximum clear- 
ance in close quarters. The new 
design has imparted a “balanced 
feel” throughout all sizes in the 
four styles of wrenches offered. 
Circle Item 602 on postcard, page 199 


Cutter Designed for Metal 
Structural Shapes 


The Steffan Mfg. Corporation, 
Salem, Ohio, has announced a 
structural shape cutter that em- 
ploys many engineering features 
developed to reduce handling, 
layout, and working time in cut- 
ting I-beams, H-beams, angles, 


Steffan cutter for metal 
structural shapes 


channels, bars, and plates. Two 
independently operated variable- 
speed motors activate the horizon- 
tal and vertical geared tracks to 
insure a smooth, steady cut. 

Constant heat is achieved by 
solenoid valves which coordinate 
the flow of gas and oxygen at the 
burning tip. The cost of remov- 
ing burning slag is reduced to a 
minimum by combining uniform 
speed and heat. A conveniently 
located adjustable dial can be set 
to obtain smooth mitered or 
straight cuts. 

Handling of structural shapes is 
easily accomplished by means of 
a roller conveyor. The shape is 
rolled forward to the prescribed 
cutting position and locked in 
place by magnets. The cutters are 
available in 24-, 36-, and 48-inch 
stock-cutting sizes. 

Circle item 603 on postcard, page 199 


Steel Industrial Drawers 
with Finger-Tip Handles 


A line of steel industrial draw- 
ers that feature finger-tip handles 
for easy access is announced by 
Republic Steel Corporation’s Ber- 
ger Division, Canton, Ohio. The 
new handle is formed by a steel 
lip that runs the width of each 
drawer face. One of the new draw- 
ers has been designed to hold 
special nuts, bolts, and other small 
automotive parts that do not lend 
themselves to storage in open bins. 
Drawers are made also for all of 
the company’s 12-, 18-, and 24- 
drawer insert cabinets. 

Each unit is of three-piece con- 
struction, bonderized, and avail- 
able in olive or gray baked-on 
enamel. The drawers, made in a 


Steel drawer announced by Republic Steel Corporation 


wide variety of sizes and shapes, 
have sides slotted at 1-inch inter- 
vals and may be partitioned with 
slip-in metal dividers. 

Circle Item 604 on postcard, page 199 


Wagner Gearmotor and 
Speed-Reduction Units 


The Wagner Electric Corpora- 
tion, St. Louis, Mo., is offering 
enclosed gear drives to meet the 
majority of application require- 


Wagner gearmotor speed 
reduction unit 


ments for speed-reduction units 
of 125 hp and smaller, with out- 
put speeds ranging from 780 
down to 1.2 rpm at 1750 rpm in- 
put speed. These drives are rated 
in accordance with all applicable 
standards of the American Gear 
Manufacturers Association. 
Helical gears, heat-treated after 
cutting by a special process to ob- 
tain maximum hardness, give 
high capacity, great shock resist- 
ance, and extra wear life. Unit 
type housings of corrosion-resist- 
ant cast iron have the output shaft 
endplate and the mounting feet 
(Continued on page 182) 
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The Olofsson Standard 

‘om Operated Precision 

Contouring Machine, 
Model, 42 
































FOR FAST, FLEXIBLE 
COMBINATIONS OF PRECISION 
BORING, TURNING AND FACING 


...- the New OLOFSSON Standard Cam Operated 
Precision Contouring Machine Model 42 


DIRECT CAM ACTION for mechanical control of precision tolerances 
gives the Olofsson Contouring Machine fast and accurate control over 
a wide variety of contouring operations. 
Cams are easy to change. For more dependable operation they're 
mounted on a heavy duty spindle in the machine base. 
A TYPICAL APPLICATION All motors and hydraulic controls are located outside the base. The 
The part: transmission rear brake drum. heavy duty cross slide provides a substantial base for fixture tooling. 


Material: pearlitic malleable iron. 





Operations Performed: boring, facing, 


: : DESIGN FEATURES 
chamfering and undercutting. . 
Rate of Production: 70 pieces per hour. Direct Cam Action 





Low height to width ratio of spindles to ways. 
® Automatically lubricated, hardened and ground 
V and flat ways. 
® Both table slides, controlled by cams mounted 
ona single drive shaft. 


ION Manufacturers of Special 


Machinery and Precision 
2729 LYONS AVENUE, LANSING, MICHIGAN e PHONE: IVanhoe 4-5381 Boring Machinery. 


or flange cast as integral parts for 
strength and rigidity. 
Foot-mounted, flange-mounted, 
and extended flange straight-line 
units are available as integral 
type gearmotors, with the motor 
and speed reducer forming an in- 
tegral assembly; as all-motor type 
gearmotors, with a standard mo- 
tor coupled to the input shaft of 
the speed reducer; and as sepa- 
rate speed reducer units. The lat- 
ter can also be furnished for right- 
angle drive. Space-saving shaft- 
mounted reducers, for mounting 
directly on the shaft for the driven 
equipment, are also available in 
ratings through 40 hp. 
Circle Item 605 on postcard, page 199 


Hoover Ball Bearing 


“Super Max” ball bearing designed 
for heavy radial loads made by 
Hoover Ball & Bearing Co., Ann 
Arbor, Mich. This bearing is now 
available for applications demand- 
ing sustained performance under 
especially heavy radial loads. It 
utilizes the maximum number of 
large-size balls that can be safely 
inserted in the bearing by way of 
an accurately placed filling slot. 
The design of the slot is such that 
the bearing will also carry com- 
bined radial and thrust loads 
where some thrust load-carrying 
ability is essential. Unusually high 
radial-load capacity is further 
achieved by quality-made compo- 
nents, which include extra-smooth 
“Hoover Honed” raceways and 
perfectly matched sets of “Micro- 
Velvet” balls. Made in light, me- 


dium, and heavy series, and avail- 
able open or with single or double 
shields. Open- and_single-shield 
models are also offered with a 
mounting snap ring. 

Circle Item 606 on postcard, page 199 


Bausch & Lomb Microscope 


One of a line of low-cost metal- 
lurgical microscopes for routine ap- 
plications in industry and schools. 
They have been designed to pro- 
vide quick, accurate examinations 
of metal specimens and _ other 
opaque objects with the same high- 
quality results obtained with more 
expensive instruments. They are 


easy to operate and have been de- 
signed for the maximum in user 
comfort. The fine adjustment knob 
is located only a short distance 
above the table top, allowing the 
arm to rest in a natural position 
and making the slightest change 
in focus a routine matter. Instru- 
ments feature full-sized control 
knobs which are easy to grasp for 
all adjustments. All objectives are 
parfocal and centered in a revolv- 
ing nose-piece which adjusts auto- 
matically for wear. They are easily 
portable for on-the-spot examina- 
tion and analysis. 

Circle Item 607 on postcard, page 199 


Vickers Variable-Volume 
Hydraulic Pump 


Variable-volume vane pump of 
5-gallon-per-minute capacity an- 
nounced by Vickers Incorporated, 
Detroit, Mich., a division of Sperry 
Rand Corporation. This pump au- 
tomatically limits its delivery to 
system demand. An integral pres- 


sure compensator restricts the 
pump volume to pre-selected ad- 
justable pressures. The pump is 
especially adapted for use as a 
fluid-power source for varying- 
volume-demand circuits. The nom- 
inal 5-gallon-per-minute rating is 
at 1800 rpm. Operating pressures 
range up to 1000 psi. Flange, foot, 
or gasket mounted models are 
available. 

Circle Item 608 on postcard, page 199 


“Blue Devil’? Dowel Pins 


Dowel pins for the machine tool 
and die industry brought out by 
the Safety Socket Screw Co., Chi- 
cago, Ill. A complete line of these 
heat-treated, alloy-steel dowel 
pins, in sizes from 1/8 to 1 inch, is 
available. They carry the same 
“Blue Devil” brand name as the 
maker’s socket-screws. The dowel 
pins have a surface hardness of 
60-64 Rockwell, with a finish of 8 
micro-inches to assure accurate 
positioning to close tolerances. 
Standard pins are ground 0.0002 
inch over listed diameter for a 
press-fit between mating parts, 
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Block in Station Three, upper head 
lowered, both boring bars ad- 
vanced through bearing supports. 
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PRECISION BORING OF 42’ LENGTH 
CAM AND CRANKSHAFT HOLES 


SNYDERIZING Meets the Demand for jane 
Quality Parts for the Soaring Sixties 


This 12-cylinder block is for heavy duty truck 
and marine engines aimed at taking a bigger 
bite of this booming market. Our Snyder special 
7-station machine is helping this manufacturer 
SNYDERIZE for the Soaring Sixties by pro- 
viding boring tolerances which make his product 
outstanding. 


: ; Standard Features of Snyder Machines 
In regular production at a rate of 31 pieces per cree ent ial ” re 
hour, main and camshaft bearing holes are rough : be Kock equipped hardened ground ways. 
and semi-finish bored simultaneously with all » Beliding principle througheet. 

’ Z 4 . . Automatic lubrication . 
diameters held to manufacturers’ specifications 
: ae . Walking beam transfer bar. 
for alignment, roundness and concentricity. LC Steaderde th 

‘The distributor hole is also semi-finish bored in 5 = Ste ee 
this machine to establish proper location to é . mt th depth circuit throughout. 
cam and crank bores. + Panels equipped SHYDER CIRCUIT SLEUTH. 


Advanced engineering, both in product and pro- 


duction machines, is the best possible preparation Ni ¥ D + te 
for the competition of the next decade. We'll be 

happy to show you, too, how to SNYDERIZE : 

for the Soaring Sixties to gain more efficient. Cc ° R P .e) R A L ! oO N 


parts handling, gaging, assembly and machining. (Formerly Snyder Tool & Engineering Company) 


Write or phone for new brochure on machines 3400 E. LAFAYETTE—DETROIT 7, MICHIGAN 
for profit improvement. Phone: LO 7-0123 
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with “oversize” pins ground 0.001 
inch over listed diameters for 
repair work. The diameters are 
held to tolerances of plus or minus 
0.0001 inch. 

Circle Item 609 on postcard, page 199 


Hold-Down Clamps 


“Insta-Clamps” that are fast and 
simple to operate, brought out by 
Insta-Clamp Co., Dearborn, Mich. 
These clamps operate without 
shims to their full capacities, sav- 
ing time and the need for vises on 
many jobs. They will not clutter 
work areas or tip over when clamp- 
ing onto narrow grooves, ledges, 
or corners; even one prong in posi- 
tion is strong enough to hold the 
work-piece. This clamp can be ap- 
plied to fixtures and jigs used on 
universal and vertical mills, jig 
borers, punch presses, planers, and 
drill presses. 

Circle Item 610 on postcard, page 199 


Metering Unit for Wink 
Cutters and Metoveyors 


Metering unit to control cutting 
length on its Model M420 Wink 
universal cutting machines and 
M400 Metoveyors introduced by 
the Motch & Merryweather Ma- 
chinery Co., Cleveland, Ohio. This 
device features a large, easily read 
dial graduated in feet and inches. 
A separate scale for each of three 
length ranges is provided. Length 
selection is quickly and precisely 
made by means of the sturdy hand 
crank at the left side of the front 


cover. Backlash is automatically 
compensated for, and length 
changes may be made while the 
machine is in operation or idle. 
Standard cutting length is from 
1/2 inch to 60 feet. 

Circle Item 611 on postcard, page 199 


Cleco Angle Grinder 


Small and rugged, gearless, high- 
speed 12V-180 angle grinder 
which heads line developed by 
Cleco Air Tools, Houston, Texas. 
High-speed cutting efficiency and 
adaptability characterize this ma- 
chine. The air tool is said to main- 


tain its speed of 18,000 rpm ex- 
tremely well under load and to 
operate with a minimum of 
vibration. It is used with a spe- 
cially designed depressed-center 
cutoff wheel. Also, it can be used 
as a sander. Cleco 14 GEQ-140A 
belt grinder of the new line has 
an abrasive belt with a resilient 
spiral-tooth rubber wheel, for 
smooth contact on the work. It 
cuts fast, is easily controlled, and 
imparts the best quality finish. 
Cleco 14 Series belt grinders are 
available in several models, with 
choice of thumb, lever, or “Quick- 
as-Wink” throttle. Belt-grinder 
attachments are available for 400 
Series Cleco grinders. Line of 
Cleco grinders also includes the 
No. 11 with swivel inlet, or 
straight inlet, complete or with 
collect chuck and wheel guard. 

Circle Item 612 on postcard, page 199 


Wesson Boring-Bar with 
Interchangeable Heads 


Adjustable boring-bar designed to 
finish small-diameter holes with 
throw-away inserts, developed by 
the Wesson Co., Ferndale, Mich. 
This micro-adjustable boring-bar 
can carry interchangeable heads 
for boring holes from 1/2 to 1 1/2 
inches in diameter. Each head can 
be adjusted to cut up to a 1/2- 
inch larger diameter so that it is 
possible to cover the complete 
range with four heads. Also, each 
head can be adjusted slightly un- 
dersize so that holes less than the 
nominal size can be bored. Because 
length-to-diameter ratios of bor- 
ing-bars are critical, these bars will 
be stocked partially finished. 
Heads will be finished to required 
lengths (limits depend on hole di- 
ameter) for specific applications. 
Interchangeable heads can be fur- 
nished for either triangular or 
square carbide throw-away inserts. 
Circle Item 613 on postcard, page 199 


Heavy-Duty Impactool 


Size 5U-HD 1/2-inch drive, heavy- 
duty electric Impactool announced 
by Ingersoll-Rand, New York City. 
This tool is designed to deliver 25 
per cent more power than the 
standard-duty 1/2-inch drive tools. 
It has an extra-strong hammer-case 
nose built for long life. A rubber 
nose cap effectively keeps dirt out 
and prevents scuffing. A new 
sturdy socket-retaining pin in the 
square driver is through-hardened 
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ONE STEP INTO THE FUTURE ELIMINATES 
THESE COSTLY STEPS OF THE PAST 


we? P : 

INSPECTION MODEL SHOP 
Numeri-Trol slashes lead time from 
months to days, cuts changeover time 
from weeks to hours; here's how: 


Typical fuel control cam production proc- 
ess is simplified to (1) preparation of 
machine control tape directly from engine 
designer's performance curve, and (2) insert- 
ing the tape into Numeri-Trol's control 
cabinet for fully automatic production! 


Tape-Controlled Cam Milling Machines by Ex-Cell-O 


Designed to Save Time! 


@ Drastically cut lead time, eliminate tooling costs, 
reduce machining time of cams for aircraft or missile 
fuel systems, small turbine blades and other complex 
prototypes and production parts. 


@ Precision-built especially for use with high perform- 
ance pulse data inputs. 


e@ Rugged construction with anti-friction table and 
cross-slide bearings, and servo-actuated hydraulic 
drive motors. 


e Lateral movement of work head, transverse cross- 
slide and 360° work indexing are fully tape-controlled. 


e Simple control and automatic functions eliminate 
human error. 
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@ No need for blueprints or models. Numeri-Trol per- 
mits maximum security for advanced projects. 


Have a tough part that's costly to produce? Write 
direct or ask your Ex-Cell-O Representative how 
Numeri-Trol Cam Milling Machines and Precision Pro- 
filing Machines can save you time and money. 


EX: CELLO 


CORPORATION 
DETROIT 32, MICHIGAN 


WMachinery 
Diutston 


EX-CELL-O PRECISION PRODUCTS INCLUDE: MACHINE TOOLS + GRINDING AND 
BORING SPINDLES + CUTTING TOOLS + RAILROAD PINS AND BUSHINGS + DRILL JIG 
BUSHINGS » TORQUE ACTUATORS + THREAD AND GROOVE GAGES + GRANITE SURFACE 
PLATES » AIRCRAFT AND MISCELLANEOUS PRODUCTION PARTS + DAIRY EQUIPMENT 
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for long life. The dirt-resistant, 
heavy-duty switch is totally en- 
closed for trouble-free service. 
This Impactool is 10 1/4 inches in 
length and weighs only 6 pounds 
4 ounces. The side-to-center dis- 
tance is 1 7/16 inches. Although 
designed primarily for nut running, 
this tool, with standard attach- 
ments which can be easily and 
quickly applied, will drill, drive 
screws, ream and tap, as well as do 
wire brushing and hole sawing. 

Circle tem 614 on postcard, page 199 


Table for Checking 
Hole Locations 


Inspection table for checking lo- 
cation of holes in templates, jigs, 
fixtures, and other flat sheet-metal 
work developed by the Wiede- 
mann Machine Co., King of 
Prussia, Pa. Hole center-line dis- 
tances (X and Y coordinates ) from 
two edges of the sheet are read 
optically directly from decimally 
graduated scales. These dimen- 
tions may be read in 0.0005-inch 
increments at the rate of one to 
three holes per minute, a fraction 
of the time required by conven- 
tional methods. This low-cost me- 
chanical method is fast, positive, 
accurate and does not depend on 
highly skilled operators. Material 
up to 36 by 42 inches may be in- 
spected without angle plates, ver- 
niers, height gages, indicators, and 
other such equipment ordinarily 
used for precision inspection. 
Likewise, no compensating figures 
or other calculations are neces- 


sary. The work is secured to the 
table top against locating edges, 
using quick-acting clamps. The 
carriage with the optical scanners 
and X and Y scales travels freely 
over the table. The operator in- 
serts the stylus into each hole to 
be inspected, and reads the cen- 
ter-line dimensions from the edges 
of the sheet. The scales are grad- 
uated to 0.050 inch, and the 
scanner is used to read the hole 
location to 0.0005 inch. 


Circle Item 615 on postcard, page 199 


Oxweld Gas Regulators 


One of a unique line of industrial 
gas regulators without gages intro- 
duced by the Linde Company, di- 
vision of Union Carbide Corpora- 
tion, New York City. In addition to 
lower initial cost, the new Oxweld 
regulators eliminate gage breakage 
and replacement. Designed for use 
with oxygen, acetylene, or propane 
on cylinders or manifolds, the reg- 
ulators provide the same safe, 
dependable, and accurate _ per- 
formance found in conventional 
Oxweld regulators. Known as the 
R-550 (oxygen), the R-551 (acety- 
lene), and the R-552 (propane), the 
large-capacity, single-stage regu- 
lators have stem type valves and 
are designed with an absolute 
minimum of exposed parts to re- 
duce maintenance costs and assure 
long life. They are said to be ex- 
tremely valuable on jobs where 
regulators are subject to rough 
handling or are switched from cyl- 
inder to cylinder frequently. 

Circle Item 616 on postcard, page 199 


Wyler Leveling Squares 


Two new types of leveling squares 
of Swiss precision make introduced 
by Opto-Metric Tools, Inc., New 


York City. The solid square, which 
is recommended for checking 
squareness between machine mem- 
bers, is available in three degrees 
of sensitivity: 3, 5, and 10 seconds 
of arc to meet any reasonable re- 
quirement. Due to its extreme ac- 
curacy, the range is limited to that 
of the bubble tube, namely, plus 
or minus seven intervals. The other 
square, which is really a simplified 
and inexpensive clinometer, has a 
range of 0 to 180 to 0 degree with 
vernier reading in 6 minutes of 
arc. The inherent accuracy is 30 
seconds of arc. 

Circle Item 617 on postcard, page 199 


““Hydroway” Hydraulic 
Dynamometer 


“Hydroway” dynamometer of port- 
able, compact, and rugged design 
built by Hydroway Scales, Inc., 
Royal Oak, Mich. The over-all 
length of this dynamometer is 13 
inches. The weight is only 15 
pounds. The capacity range is 
from 0 to 5000 pounds, with a 
built-in 5 to 1 high safety factor. 
Maximum movement of the piston, 
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Truarc Pliers speed assembly of tiny 
retaining rings on production line at 
Viewlex, Inc. Rings are installed on 
shafts .188” diameter. 


Truarc rings eliminate rejects, cut assembly time 40% 


Production engineers at Viewlex, Inc., Long Island City, N.Y, 
save time, speed work with Waldes Truarc retaining rings. 

On Viewlex Instruct-O-Matic automatic slide projector, the 
top plate assembly utilizes five Truare Series 5100-18 exter- 
nal rings to secure the lost motion plate to the base. 

Operator above uses Truare Standard Plier No. 0018 for in- 
stallation and removal of rings in accurately located grooves, 
pre-cut before the assembly is made. Precision engineered plier 
tips grasp tiny rings securely to speed assembly and disas- 
sembly. Pliers are pre-set to avoid over-spreading the rings. 

The original design of the unit called for shoulder rivets. 
In addition to requiring a longer stud, the rivets were diffi- 
cult to control for height consistency. As a result, when the 
rivets were flattened, binding or looseness between the plates 
often caused expensive rejects. For maintenance of the unit, 
it was necessary to scrap the entire assembly. 

Use of Truarc rings assures precise seating of the plates 
and eliminates rejects caused by faulty riveting. Result: an 
assembly time saving of 40% at Viewlex. Use of Truarc rings 
may achieve similar or greater savings—in labor, machining 
or parts—on your production lines. These versatile fasteners 


come in 50 functionally different types, as many as 97 sizes 
within a type, 6 metals, 13 finishes. 

They replace nuts and bolts, machined shoulders, threaded 
collars and set screws, bowed washers or springs and cotter 
pins, and other fasteners and fastening operations. (A wide 
line of semi-automatic and manual Truarc tools are available 
to speed ring assembly). For facts on the entire line of rings, 
tools and application ideas, write for the new Waldes Truarc 
catalogs: RR 10-58 and AT 10-58. Waldes Kohinoor, Inc., 
47-16 Austel Place, Long Island City 1, N.Y. 9.16 


_ WALDES 


TRUARC’ 


RETAINING RINGS 


Walides Kohinoor, Inc., Long Isiand City 1, N. Y. 


TRUARC RETAINING RINGS...THE ENGINEERED FASTENING METHOD FOR REDUCING MATERIAL, MACHINING AND ASSEMBLY COSTS 


©1959 WALDES KOHINOOR, INC. 
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under full load, is only 0.032 inch. 
A dial face 6 inches in diameter 
with jet-black figures on a white 
background facilitates load read- 
ing. A pre-set pointer (as shown in 
the illustration) is available at a 
slight extra cost. This pointer can 
be set to the safe load position to 
serve as a guide to prevent over- 
loading. 

Circle Item 618 on postcard, page 199 


Ross Speed-Control Valve 


Low-cost, lightweight speed-con- 
trol valve called the “Cub,” brought 
out by Ross Operating Valve Co., 
Detroit, Mich. Available in 1/8- 
and 1/4-inch pipe sizes with me- 
tering adjustment which permits 
five full turns from closed to full 
open position. This valve is adapted 
for installation where space is lim- 
ited. It is designed for air service 
at pressures ranging from 0 to 150 
pounds per square inch. 

Circle Item 619 on postcard, page 199 


DeVlieg Adjustable-Blade 
Facing Tool 


Adjustable-blade facing head for 
precision plunge-facing of wide 
surfaces announced by DeVlieg 
Microbore Division of DeVlieg 
Machine Co., Royal Oak, Mich. 


This “Microface” tool is the latest 
addition to the DeVlieg Microbore 
tooling system. It eliminates the 
need for special tooling to bore, 
face, or spot-face wide surfaces. 
The solid one-piece head is de- 
signed to assure maximum rigidity 
and extend tool life. Interchange- 
able high-speed steel or carbide 
blades may be replaced right on 
the machine. The dovetail prin- 
ciple of mounting maintains con- 
sistently accurate positioning of the 
blade-holder throughout its range 
of adjustment so that the cutting 
edge of the blade remains square 
to the center line at all times. The 
tool is available in a range of sizes 
to machine diameters from 1 1/2- 
to 8 1/2-inch sizes. It is especially 
adapted for use in boring ma- 
chines, turret lathes, and heavy 
drilling equipment. 

Circle Item 620 on postcard, page 199 


Tiny Carbide Drill 


Tiny drill just four times the thick- 
ness of a human hair, five times 
smaller than a dentist’s drill, and 
only twice as long as a dime is 
wide, brought out by Super Tool 
Co., Detroit, Mich., division of 
Van Norman Industries. This per- 
fectly fluted, solid cemented-car- 
bide drill has a diameter of 0.0135 
inch. It can be used for precision 
drilling non-ferrous and abrasive 
materials—like copper, aluminum, 
and plastics in rocket and missile 
work, aircraft instruments, and 
printed circuits employed in the 
electronics field. Highly wear re- 
sistant, it will produce hundreds of 
holes without size variations. 

Circle Item 621 on postcard, page 199 


Square-End Double-Acting 
Air Cylinders 


One of a line of square-end, 


double-acting air cylinders for 
holding, positioning, or moving 
work introduced by A. Schrader’s 


eos 


Son, Division of Scovill Mfg. Co., 
Brooklyn, N. Y. Available in five 
sizes up to a bore diameter of 4 
inches, these cylinders are de- 
signed for air pressure up to 250 
psi or hydraulic pressures up to 
750 psi. Each size is obtainable 
with or without adjustable cushion. 
There are five available mount- 
ings: bolt, flush, leg, base, or side 
flush. New square-end design and 
interchangeable. mounting plates 
permit mounting in either a paral- 
lel or 90-degree position relative to 
ports. All cylinders are made to 
meet and exceed JIC standards. 

Circle Item 622 on postcard, page 199 


Aluminum Chip Buggy 


Improved-design, aluminum chip 
buggy, weighing only 180 pounds 
but capable of handling loads up 
to 1800 pounds, now being manu- 
factured by the Rolling Mill Divi- 
sion, E. W. Bliss Co., Salem, Ohio. 
Weighing about 40 per cent less 
than similar steel buggies, it is de- 
signed to reduce handling fatigue, 
and provide corrosion resistance 
where needed. This buggy has 
commercial wheels in either plain 
steel rims or rubber-tired units and 
a swivel wheel and bracket for easy 
handling in small areas. Fabricated 
of 3/16-inch aluminum, the buggy 
is 44 1/2 inches high, 30 inches 
wide, with a volume capacity of 
32,000 cubic inches. 

Circle Item 623 on postcard, page 199 
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SHORT TOOL LIFE due to chip weld, cratering 
and burning; in many cases, has been traced 
directly to lube oil dilution of cutting oil effec- 


tiveness. Cleartex can end this problem forever 


Diluted cutting oil 
shortens tool life drastically 


Lubricating oil is probably leaking into the cutting oil 
sumps of your automatic screw machines as you read 
this. Current research proves that this is happening 
in 70% of all the automatics in use today! And where 
it happens, it shortens tool life by as much as 50%— 
even 70%. On top of this, the cost of extra regrinds, 
lost production during tool changes, and excessive scrap 
production is putting a premium on screw machine 
operation in too many shops. 


Look for these symptoms. One sure sign of dilution is 
the need for frequent refilling of the lube oil sump. 
If you are using an ordinary lube oil, this dilution will 
create two additional—and more costly—symptoms: 
excessive scrap production and frequent regrinds. Now 
you can eliminate these forever with the 


TEXACO CLEARTEX CURE 

The exceptional chemical stability and load-carrying 
ability of Texaco’s Cleartex series make them equally 
suitable for use as cutting oils, lubricants or hydraulic 
fluids. All you have to do is use them for both cutting 
and lubrication. With Cleartex in all your sumps, you’ll 
find cutting oil dilution will stop and screw machine 
production cost will drop substantially. 


Write today for your copy of Texaco’s helpful new 
booklet “Cleartex in Automatic Screw Machines’’...and 
contact your local Texaco Lubrication Engineer for an 
authoritative survey of your automatics. 

Just call the nearest of the more than 

2,000 Texaco Distributing Plants, or 

write Texaco Inc., 135 East 42nd Street, 

New York 17, N. Y. Dept. MA-22. 


CONSTANT PROGRESS IN OIL’S FIRST CENTURY 


, IN ALL 
J STATES 


LUBRICATION IS A MAJOR FACTOR IN COST CONTROL 


(PARTS, INVENTORY, PRODUCTION. DOWNTIME, MAINTENANCE) 
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two typical cases where MUELLER BRASS 


determined the best and most 


THE MAN FROM 
MUELLER BRASS CO. 


can give you sound, unbiased advice on the one 

best method of making your parts because Mueller FORGINGS 

Brass Co. is the only fabricator in the country 

offering all these methods of production. An ex- 

perienced “Methods Analysis Department” has at 

its da plete knowledge of the advan- 

tages and limitations of each production process. 

This unique technical service is your assurance of 

getting the best product at the best price . . . made PLASTIC INJECTION 


the one best way. MOLDING 





MUELLER BRASS CO. 
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CO. METHODS - ANALYSIS - SERVICE 


economical method of producing parts 


with multiply 
4 with various 





FORMED COPPER 
TUBE 





SAND CASTINGS 





POWDERED METAL PARTS 






Write today for engineering manuals 
covering all these production processes. 


PORT HURON 27, MICHIGAN 270 
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Pinch on Inch 


The difference of 0.000002 inch 
between the standard United States 
inch and the Great Britain inch was 
abolished on July 1, which was 
designated “Inch Day” by the U:S. 
Bureau of Standards. In this give- 
and-take-a-particle-of-an-inch trade, 
the U.S. inch shrank by about half 
the difference mentioned and the 
G.B. inch expanded accordingly. 
Now what happens to the Perfect 36? 


They Pressed to Success 


An interesting article on the his- 
tory of the Verson Allsteel Press Co., 
a business built by an industrious 
family, appeared in the Chicago 
Daily Tribune, on May 18 (written 
by William Clark, as part of a series 
on fine Chicago-area companies). 
The Versons, Russian-born father 
and two sons, arrived in Texas in 
1910 with fifty cents in their pockets 
and without fifty English words in 
their combined vocabulary. By 1917, 
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however, they had bought a small 
machine shop in Chicago, soon to be 
disposed of, as thé brothers David 
and John contributed their efforts to 
World War I. After the war they 
purchased another machine shop, 
which was to become the Verson 
Allsteel Press Co. Family ownership 
has helped the company to come up 
with new machines and processes, 
according to the brothers and 
David's son, Melvin. If they want 
to do something, they sit right down 
and have a directors’ meeting and 
vote to do it; sometimes they do it 
and then have the meeting. Incident- 
ally, the Versons have a $500,000 
press in their plant which they use 
only for their own research. 


Drums in the Deep 


At the Nuclear Power Station in 
Santa Susana, Calif., radioactive 
wastes are placed in drums, incased 
in cement, and dropped into the sea, 
according to a paper on systems of 
handling radioactive by-products re- 


By E. S. Salichs 


BETWEEN GRINDS 


cently presented at a convention of 
the American Society of Civil Engi- 
neers. Fish swimming in the vicinity, 
having noted these strange cylindri- 
cal deposits, have been heard to re- 
mark on the far-reaching influence of 
a certain venerable American archi- 
tect who died recently. 


As the Cake Crumbles 


Bakeries expect a certain propor- 
tion of “cripples’—as cakes are 
called that won’t come out of the 
baking pans without breaking or 
crumbling. But when one bakery 
suffered a loss of $647 after baking 
a batch of 6000 angel food cakes, as 
the result of a brown scale on the 
aluminum pans, an Oakite technical 
sales representative was called in. 
According to Oakite News Service, 
he recommended a reconditioriipg 
procedure for the pans, thus reduc- 
ing the loss by 92 per cent. But 
don’t call that work of art your.wife 
whips up a cripple just because it 
resembles topography. 





Tool Co., 


Rolling,” 


C. E. KOPP (right), factory manager of Evinrude 
Motors, Milwaukee, Wis., receiving a 1959 Honor 
Citation for “excellence in gear production and 
effective use of modern gear production equip- 
ment” from M. R. Anderson, president, Michigan 
Detroit, Mich., sponsor of the annual 
award. Evinrude, one of ten firms that received 
citations, was honored for its accomplishment in 
adapting “chipless machining” to the production 
of outboard motors (particularly on stainless-steel 
shafts), increasing shaft strength, and eliminating 
the waste of materials in the form of chips. De- 
tails of this company’s method of cold-forming 
splines in hardened and ground, stainless-steel 
propeller shafts were presented in the article 
“Splines Formed Ten Times Faster by Cold- 
published in the August, 1957, number 


of MACHINERY. 
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| BETTER WAYS of doing things with | 


seamless copper tube are unlimited—from capillary S1ZeS 


to 26-inch diameter—round tubes 


or special shapes. 


A better product faster. In the Kodak Roll Paper 
Dryer-Glazer shown below, photographic print 
paper travels around a heated, mirror-smooth, 
chromium-plated copper drum. This drum could 
be formed from sheet metal, welded and ground. 
But Eastman Kodak Company takes a ——— 
short cut and buys the drums ready made— 
Anaconda seamless copper tube 26” inside diame- 
ter, in wall thicknesses of %”, cut to 20” lengths. 
Having the thermal conductivity and corrosion re- 
sistance needed, the tube is also easy to polish to a 
high mirrorlike finish (photo, left), provides an! 
excellent base for fine chromium plating. No seams 
mar the surface. Production time and steps are cut. 
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Rectangular copper tube carries current and coolant. By liquid 
cooling conductors in peers stator bars, General Electric has 
opened the way to doubling generator ratings without appreciably 
increasing frame size. Tubes, approximately 0.300” x 0.130", D., 
shown in cross section above, are shipped in long coils. Special- 
shape tubes are available in a wide variety of sizes, cross sections, 


and alloys. 


HETHER you need long lengths of copper capillary 
tubing for air, hydraulic, or lubricating lines or for 
instrument tubing—or large-diameter tube in copper or a 
copper alloy, call your American Brass Company represen- 
tative. He can help you select the product you need from 


High-precision tubes meter fluids. York Corp., subsidiary of or 
Warner, has found restrictor-tube fnetering of refrigerant in pack- 
aged air-conditioning units up to 25-ton capacity has greatly 
reduced field service, made possible the 5-year protection plan 
on all units. Anaconda Copper Restrictor Tubes have consistently 
met York’s strict requirements. These tubes are available in 
copper or aluminum in nominal I. D.’s from .025” to .090”. 


ANACONDA 


SEAMLESS COPPER TUBE 
CAPILLARY TUBE e SPECIAL SHAPED TUBE 


the broadest range of seamless tubes available to industry. 


Or write: The American Brass Company, Waterbury 20, 


Made by The American Brass Company 


Conn. In Canada: Anaconda American Brass Ltd., New 


Toronto, Ontario. 
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California, Colorado, and 
Texas 


O. S. Waker Co., Worcester, 
Mass., has announced acquisition of 
the principal assets and all patent 
rights of the Buck Mrc. Co., San 
Jose, Calif. Ricuarp F. Carey, for- 
merly sales manager for the Buck 
company, has been appointed gen- 
eral manager and secretary of the 
new corporation, which will operate 
under the same name and continue 
to do business from its present loca- 
tion. 


Forp Moror Co., Dearborn, 
Mich., and AERONUTRONIC SYSTEMS, 
Inc., Glendale, Calif., have an- 
nounced their merger. To be known 
as AERONUTRONIC, a division of Ford 
Motor Co., it was previously a ma- 
jority-owned subsidiary of Ford. 
GERALD J. Lyncu, formerly president 
of Aeronutronic, is now general man- 
ager of the new division. 


Joun R. Rinxevicu has been ap- 
pointed sales representative of the 
Mueller Brass Co., Port Huron, 
Mich. Mr. Rinkevich has been as- 
signed to the Denver, Colo., office. 


Harry M. Betts has joined Dolan 
Industrial Sales, Houston, Tex. This 
company represents a number of 
leading machine tool builders. 


Illinois and Wisconsin 


SUNDSTRAND CorporaTION, Rock- 
ford, Il., has added a precision abra- 
sive belt grinder line to its Sund- 
strand machine tool operation. Addi- 
tion of this new line resulted from 
the acquisition of the inventory of 
ENGELBERG INc., Syracuse, N.Y. En- 
gelberg will continue to manufacture 
part of the line as a subcontractor. 
Sales will be handled through the 
Sundstrand Machine Tool sales office 
in Belvidere, Ill. 


Wiii1aM Conover has been pro- 
moted from field sales engineer to 
regional sales manager of Parker- 
Kalon, a division of General Ameri- 
can Transportation Corporation, Clif- 
ton, N. J. He will make his head- 
quarters in the company’s Chicago 
office and will be directly responsible 
for field sales management in Illi- 
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nois, Indiana, Missouri, Kansas, Iowa, 
Wisconsin, Minnesota, Nebraska, and 
North and South Dakota. 


SpeEEDWay Merc. Division of Thor 
Power Tool Co., LaGrange Park, IIl., 
has announced the appointment of 
Joun R. BossENca as assistant to the 
chief engineer, and the promotion 
of Ernie C. Rancus to production 
and tooling engineer and GeprmMINas 


BusE.is to chief draftsman, all in, 


the engineering department. 


CLEARING division of U. S. Indus- 
tries, Inc., Chicago, Ill., has an- 
nounced the appointment of GEORGE 
E. Winp to service staff engineer, 
and Joun A. Koprna to assistant 
service manager. 


BEsLYy-WELLES CORPORATION of 
South Beloit, Ill., has completed a 
new grinding test laboratory. It will 
be used to study customer’s grinding 
problems under simulated produc- 
tion conditions. 


Cuar.es H. Tut ie, Jr., has been 
appointed field representative for the 
Allen Mfg. Co., Hartford, Conn., in 
the Chicago territory. 


ALLIs-CHALMERS MrFc. Co., Mil- 
waukee, Wis., has announced the 
promotion of Witu1aAM C. Kreck- 
Low and Georce J. Suies to general 
superintendents in the manufactur- 
ing department of the Industries 
Group. Mr. Krecklow is now respon- 
sible for all manufacturing of motors, 
generators, transformers, ‘regulators, 
and rectifiers at West Allis works. 
Mr. Slies takes charge of all produc- 
tion of switchgear and electrical con- 
trols, with direct supervision of man- 
ufacturing in the Hawley shop. 

As a result of Mr. Krecklow’s new 
appointment, the following advance- 
ments have been made in the Indus- 
tries Group production control de- 
partment: Rospert L. CAaRtsTEIN, 
from assistant production control 
manager to production control man- 
ager; Mitton W. ScHarEFer, from 
superintendent of production sched- 
uling to assistant production control 
manager; JOHN E. BRINKMANN, from 
assistant superintendent of produc- 
tion scheduling to superintendent; 
and Lioyp G. WeuHNER, from fore- 
man of production scheduling to as- 
sistant superintendent. 


Michigan 


Wurman & Barnes Division of 
the United-Greenfield Corporation 
has announced the retirement of 
E. S. ANDERSON. He served as assist- 
ant sales manager for the Whitman 
& Barnes Division at Plymouth, 
Mich., and also was assistant secre- 
tary of the parent organization. 
Grorce H. MALony was named to 
succeed Mr. Anderson. 





James A. Neff, vice-president 
and general manager, Mechani- 
cal Air Controls, Inc. 


James A. Nerr has been made 
vice-president and general manager 
of Mechanical Air Controls, Inc., 
Detroit, Mich. Mr. Neff comes to his 
new post from the Neff Engineering 
Co. of Fort Wayne, Ind., where he 
had been in sales and engineering 
in the pneumatic and _ hydraulic 


fields. 


Dana Corporation, Toledo, Ohio, 
has announced the acquisition of the 
Rzeppa constant-velocity universal- 
joint assets of the Gear GRINDING 
MacuineE Co., Detroit, Mich. 
Rzeppa will be operated as a sepa- 
rate division of the Dana Corpora- 
tion and will remain in its present 
facilities in Detroit. 


R. C. Manon Co., Detroit, Mich., 
has named R. J. MclInrosx plant 
manager of the structural steel man- 
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Col. H. E. Lacy is owner of Hydroforming Company of 
America, Inc., Chicago. As one of the nation’s leading suppliers of 
custom Hydroformed parts, he is exceptionally well qualified to 
talk on tool cost savings. ‘“The unique Hydroform technique,” says 
Col. Lacy, “thas saved our customers millions of dollars of tool costs. 
Further, Hydroforming combines extreme precision in deep draw- 
ing, with versatility that gives designers unequalled freedom. 
Better drawn parts, in fewer operations, at lower costs, can be 
yours by Hydroforming.”’ 

The photo above shows five Cincinnati Hydroform® 
machines in operation at this custom deep drawing shop—an 8’, 
a 12", two 19” and a 23” size machine. The company’s capacity 
for producing larger Hydroformed parts will soon be increased by 
the addition of a Cincinnati 32” Hydroform. 

To determine if Cincinnati Hydroform machiies can pro- 
duce savings for your manufacturing program, call in a Meta- 
Dynamics Division field engineer. , 

* 
erica 

y of _Americ TOOL 


stl ompan 
Hydrforming to ee 
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This photo of a display 

panel at Hydroforming 

Company of America, 

Inc., shows the wide 

atic range of Hydroformed 
CINCI*sS NATI part size, gage and 
— »- complexity of shape 
produced by this firm. 





ufacturing division, of which he is 
also superintendent. He succeeds 
GranaM Dick, who will continue to 
be affiliated with the division in an 
advisory capacity. 


Barry Controis, Inc., Water- 
town, Mass., has announced an 
agreement to acquire the West 
Point Mrc. Co., Detroit, Mich. The 
acquisition is to be made through 
VLIER ENGINEERING CORPORATION, a 
subsidiary of Barry Controls, and the 
business will be operated as the 
Wespo Division of Vlier. The Vlier 
company maintains headquarters at 
Los Angeles, Calif. 


FERKANY & SORENSEN ASSOCIATES 
of 2832 E. Grand Blvd., Detroit, 
Mich., has been appointed as sales 
representative in Detroit and sur- 
rounding counties for gaging prod- 
ucts of the Tart-Pemrce Mrc. Co., 
Woonsocket, R. I. 


Lawrence A. McDOonaLp, former 
sales manager of SuPpeER Toot Co., 
cemented-carbide tool manufactur- 
ing division of Van Norman Indus- 
tries, Detroit, Mich., has been elected 
vice-president of sales. 


JoserH T. Ryerson & Son, Inc., 
Detroit, Mich., has announced the 
addition of Reynolds aluminum to its 
stocks. Epwarp D. VeErRKERK has 
been appointed head of the alumi- 
num sales department. 


New England 


Pratt & Wuitney Co., INc., West 
Hartford, Conn., announces three ex- 
ecutive changes. JAcos J. JAEGER has 
been elected president. Formerly 
executive vice-president, he succeeds 
Epwarp P. Gittane who has been 
elevated to the position of assistant 





Jacob J. Jaeger, president of the 
Pratt & Whitney Co., Inc. 
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to the chairman of the board. Also, 
Epwarp J. SHAGES, vice-president in 
charge of manufacturing, has been 
elected to the board of directors. 





Joseph C. Olson, vice-president— 
manufacturing, the Bullard Co. 


JoserH C. Orson has been elected 
vice-president—manufacturing of the 
BuLuarp Co., Bridgeport, Conn. He 
has been factory manager since June 
1, 1958. 


ASSOCIATED SPRING CORPORATION, 
Bristol, Conn., has announced the 
following personnel changes. HARRY 
B. Daupuinais becomes assistant to 
the corporate director of marketing. 
STANLEY M. RimMMEr replaces Mr. 
Dauphinais as general manager of 
the corporation’s Gibson Division. 
Joun B. BeckwiTH moves from engi- 
neering manager of the Bristol Di- 
visions to succeed Mr. Rimmer as 
spring works manager. THEODORE M. 
ADGATE, assistant engineering mana- 
ger of the Bristol Divisions, becomes 
engineering manager, succeeding Mr. 
Beckwith. 


Dana H. Haywarp has been 
elected assistant secretary of PRATT 
& Wuitney Co., Inc., West Hart- 
ford, Conn. He is also assistant secre- 
tary of Colt’s Patent Fire Arms Mfg. 
Co. and Chandler-Evans Corpora- 
tion, two other local subsidiaries of 
the FamsBaNK WuitNey Corpora- 
TION. ° 

Norton Co., Worcester, Mass., 
has purchased the inventories, ma- 
chinery, and equipment, with draw- 
ings, designs, and certain other as- 
sets, of GouLp & EBERHARDT, INC., of 
Irvington, N. Manufacture of 
Gould & Eberhardt’s line of shapers 
and gear-hobbing machinery will be 
continued in Worcester in Norton’s 
machine tool plant. Sales of the 





Gould & Eberhardt line will be con- 
tinued through their present distrib- 
utors. 


JoserH F. Fravin has been ap- 
pointed New England district mana- 
ger for the REEp-PRENTICE Dy1v1- 
SION of Package Machinery Co., East 
Longmeadow, Mass., to handle di- 
rect sales of die-casting and plastic 
injection-molding machines. He will 
make his headquarters at the com- 
pany’s main office. West MARCEL- 
Lus has been appointed sales repre- 
sentative in Florida. His office is lo- 
cated at 1951 N.E. 188rd St., North 
Miami Beach. 


CoLoniAL BroacH & MACHINE 
Co., Detroit, Mich., and its CoLo- 
NIAL-RoMuLus Division have an- 
nounced the appointment of the 
WETZEL Too. CorporRATION, 221 
Pitkin, East Hartford, Conn., and 
386 Eastern Ave., Lynn, Mass., as 
their sales representative in Maine, 
Massachusetts, New Hampshire, 
Rhode Island, Vermont, and all of 
Connecticut except Fairfield County. 


FEDERAL Propucts CORPORATION, 
Providence, R. I., announces the ap- 
pointment of Irvinc A. Hunt as 
manager of its recently expanded 
Contract Services Division, and of 
G. HotMes WILSON as manager of 
sales promotion and advertising. 


New York and New Jersey 


CARBORUNDUM Co., Niagara Falls, 
N. Y., has announced three advance- 
ments in its research and develop- 
ment division. DonaLp G. STuRGEs, 
formerly manager of the new prod- 
ucts development branch, was pro- 
moted to associate director of the re- 
search and development division. 
FREDERICK Ross, Jr., formerly 
manager of the ceramic fiber project, 
was promoted to manager of the new 
products development branch. Dr. 
WincaTeE A. LAMBERTSON, formerly 
assistant to the manager, was pro- 
moted to assistant manager of the 
engineering research branch. 


OakirTeE Propucts, Inc., New York 
City, has announced two transfers 
and two new appointments in its 
technical field service organization. 
BEN P. Fortn, formerly assigned to 
Tyler, Tex., has joined the Oakite 
staff in Los Angeles, where he will 
serve the metal industries. His post 
in Tyler has been filled by Henry 
L. Jones. J. G. “Jerry” Hickey has 
been transferred from San Francisco 
to Sacramento, Calif. WayLAnp E. 
Wuire has been appointed to the 
Corpus Christi territory. 

(This section continued on page 205) 


MACHINERY, August, 1959 











F 








whatever your 
disc grinding job..... 


has a money saving 
answer 





For fast, accurate production you can 


depend on Macklin abrasive discs. Nut-inserted, Macklin discs are available 


in a complete range of sizes, 


bolt inserted, or plate mounted, each is custom built types, and multiple gradings. 


to your exact job requirements for standard disc 


grinding or vertical surface grinding. i. ° 


Exactly matched, and uniform throughout, Macklin 


discs require less dressing, give greater stock removal AC nC LS & ad 
company 
DEPT. 14 JACKSON, MICHIGAN 








and longer wheel life. See for yourself how Macklin jl 


discs cut free and clean; mount secure and fiat. e 
CYLINDRICAL GRINDING WHEELS « CENTERLESS GRINDING WHEELS 
« TOOL ROOM WHEELS « WIREBOUND CYLINDER WHEELS « 
Macklin distributor. You'll find it’s a money saving move! FOUNDRY WHEELS + SEGMENTED WHEELS + CUT-OFF WHEELS 


Consult your Macklin Sales Engineer or your nearest 
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Wal track 


1 billion to 1 
reliability in 
performance! 








11 CHANNELS 
Micro-Path’s magnetic tape 
accommodates 11 individual 
tracks, allowing for many 
prime and auxiliary functions. 





MICRO-PATH is the first low-cost automation system, 
recording programs directly without use of expensive 
computers or highly trained techni- 
cians. It utilizes magnetic tape and 
is capable of producing motion in 
any of 3 axes, individually or simul- 
taneously. 


To convert magnetic tape recordings to motion Micro- 
Path utilizes a special motor known as a PULSERVO. 
Unique in design, the PULSERVO responds to individual 
electrical pulses, the armature rotating 5° for each pulse 
command. A continual series of 

pulses thus creates continuous rota- SCREW 

tion, the PULSERVO keeping in 
step exactly and reversing accord- 
ing to the signal received. The 
PULSERVO can be attached as a 
packaged unit to a screw, rack or 
shaft to automate various types of 
equipment, from machine tools to 
industrial controls. This flexibility 
accommodates installation on exist- 
ing equipment as well as easy incor- 
poration in new designs. 


With millions of pulses magnetically stored on each tape 
the question arises, how dependable is the MICRO-PATH 
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BICC RO-PATT E’s 


RECORDING... 





system? During recording, motion commands for each 
axis are duplicated in two separate channels. Playback 
generates two identical electrical programs in exact uni- 
son. These are fed simultaneously to the PULSERVO. 
Loss even of a single pulse in one channel is remote, but 
should it occur, an identical pulse is supplied by the 
opposite track. Dual track recording in MICRO-PATH 
thus insures an electrical reliability of 1 billion to 1 at the 
recording head ...equivalent in machine tool operation 
to .001” in 15 miles of table travel! Loss of program from 
external causes such as dust, scratches, wear or other 
similar defects is thus virtually nil! A closed loop Pulservo 
system thereafter faithfully follows commands and stays 
on program. 


Our engineers will be glad to tell you how MICRO-PATH 
can automate your machines or equipment. 
For the complete MICRO-PATH STORY 

ask for brochure on your company letterhead! 


ices: aoa 


MICRO-PATH INC. 


A Subsidiary of Topp Industries Inc. 
4949 West 104th Street * Inglewood 2, California 
Phone: SPring 6-0450 
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Use Postcards Below For... F R E E 


e More information on products advertised Information 
e More data on new equipment described Service 
e Copies of catalogues and bulletins offered 


















1. Circle page numbers of advertisements—if no page number 
appears on ad refer to advertisers’ index. 


Circle item numbers of new equipment, catalogue descriptions. 
3. Drop in mailbox ... we'll do the rest. 












































SPIROID GEARS—Spiroid Division, Illi- WELDING—Air Reduction Sales Co., a 
MEW CATALOGUES — a ae Chicago, lil. Compre- division of Air Reduction Co., Inc., New 
hensive manual titled ‘ ‘Lower Cost De- York City. Booklet (ADE 882) on Airco- 
sign Begins with Spiroid Gears,’’ to assist matic (Ajirco’s gas-shielded metal-arc 
engineers in determining basic design process) welding of mild steel and low 
oe such 4 ar A ggg pv steels with carbon dioxide (COs) | 
_ enter distances, bearing loads, an shielding gas. It provides an illustrated 
EDUCATIONAL WALL CHART yee mounting methods. It illustrates the description of both the conventional CO. 
Co., Des Plaines, Ill. An educational wa principle of Spiroid gears and includes 
& and the recently announced dip transfer | 
chart, ba 8 A sa Noy nage Bg — on applications, manufacturing CO» processes. The booklet describes the 
cmaion Saad beatles, tuuiness and dimensional design data. ....504 fundamentals of the process. ...... 505 
offices, and plant information centers. 
The poster records the 157 major events 4 a a er lr 
that vosaseatye 4 ware spenenter matgy 
of progress, the Industrial Revolution. It 
describes the conditions that made this |  ANSSBSESERERRREERASSAR BK ¥ BSBEBSERSERS ® :: >a 
rapid i possible. ci ge F = ‘ : : a 
cost 0 cents, or in quantities o . : ° : ° . 
or more at 25 cents each. } RARISSESRSARRARERKSRER | BEESESESESEE : : . ° ‘ 
NON-FERROUS CASTINGS—Non-Fer- | g ; 3 2. aan 
rous Founders’ Society, Evanston, Ill. Al- { § “RESBSESLSARRRRERRRGEE = § SRESREERESES . + 
loy epeecition and prcedey ape and 5 ee Toate = 
the first two of a series of case histories \ "AeSdsseBce2x Sonams ea r “ 4 | 
illustrating puceesyy successful a ! m iting RRARRERRRRRRER : SRRSERERES g ; ; : $ 
plications of non-ferrous castings. e 3 : ; ; 3 
chart covers the most common copper- “ARSSSESSSASRERSERERER | SAESSSESSSEB > 3 8 
— and tat “ages alloys. “A may | b 4 ake 2 
obtained through a request made on “SRSSchSErba & eo © eee 
letterhead to Non-Ferrous Founders’ So- rz BRRRRRRRER RE Bg BGSRESE2R8E8 » :_ 2 =a 
ciety, 1604 Chicago Ave., Evanston, Ill. wineseccce nine : ae 2 § - 8 3) 
INTERNATIONAL INCH—Pratt & Whit, | & ~~” S°SERARRRRRERRRES 8 © BERBSSERESEE ¢ : Se 
ney Co., al A a eneers, Cann. *nanesecegeungseengess zE¢<¢ ois 8 - 9 
Booklet entitled ‘“‘The New Internationa { RRESBESES 4 essex - 0. sn 
Inch . . . And How It Will Affect Your | = aBRSAREARREE . ScEuSSRe eee 5 : 3. a 
Operations” that discusses the various ne > ¢ | 8 en 
problems a manufacturer can be expected ; £ TRESSSSSSSRRRRERRREES F & eakeeesseses ¢ : - g 2a 
to encounter as a ge gd aneean see ! nens . 4 = z § - 
to the International Inch on July 1 o BSESSSAR2R88E sa s SasSbse ; o | 
this your. We Senate a chart ne deter. 1 RARRRRRRERREEE fl BERZSERERSEE : : 4 2a 
mine if the difference between the o I ey si : | 
and new inches will be significant for : “MARSSSSRSSSSRLESESRSER 8 = BRRS28SE8SE8 = z z S 8 E 
specific dimensions and tolerances—and \ | 
a chart for converting measurements ecient eel a be: sc a se eile rs so sac eT OT annseue 
made in U.S. inches to international f Ca 
NS hes pee ee erees .501 [ This card expires November 1, 1959 
STRIP SOLUTIONS—MacDermid Inc., | ° FIRST CLASS 
Waterbury, Conn. Technical data sheet { P 
No. 20, containing instructions on the ! ~ ermit No. 53 
use of ‘“Metex DB” and “XB” acid elec- I New York, N. Y. 
trolytic strips. ‘DB’ solution will strip | 
chromium, nickel, copper, or bronze 
plate from zinc-base die-castings, brass i 
and aluminum, yD sah oo will ad 
remove copper-, nickel-, and chromium- SSS oRaRAN 
plated coatings from zinc-base die-cast- : B U S : N E S S R E Pp L Y M A l L SNORE 
WE AA te Ae ee eso 42 ooh eee SSS 502 : No Postage Stamp Necessary if Mailed in the United States es 
TURRET DRILLING nia tee gg ay | aR 
Sharpe Turret Drilling Division, Inc., I | era 
East Norwalk, Conn. Catalogue No. IT, H POSTAGE WILL BE PAID BY ome aman 
describing Pe nant of design > mo gong I aE 
struction of the company’s new Mo “ I ’ a 
Model B, and Model B-automatic turret MACHINERY 
rg ae. and bye pet l ina 
tables. tails of turret head; speed, I 
depth, and tapping controls; automatic : 93 WORTH STREET Se aimee 
ng ey, pot f index; feed - I a REN 
trol; air control; work-positioning tables; l A ROR 
and other features are illustrated. . .503 : NEW YORK 13 , N. ¥. same cea, 
I ad 
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STANDARD POWER TOOLS—Delta 
Power Tool Division, Rockwell Mfg. Co., 
Pittsburgh, Pa. 66-page case book (’’Blue 
Book”) on industry’s approach to low- 
cost tooling with standard industrial 
power tools. It contains sixty-five illus- 
trated case histories that tell how Delta 
tools are used in combination with other 
tools; with automatic controls; and in 
special setups. ......... age 506 


STAMPING DESIGN—Dayton Rogers 
Mfg. Co., Minneapolis, Minn. Design 
suggestion sheets in booklet form and a 
bulletin, “Design Suggestion Samples,’’ 
illustrating how small-lot stampings may 
be designed to obtain high quality parts 
at low cost. Problems involving materials, 
clearances, blank design, blanking, 
piercing, and forming are discussed. 507 


AIR HOISTS—iIngersoll-Rand Co., New 
York City. Catalogue (Form 5224-A) 
containing information on two of the 
company’s lightweight, portable air hoists 
—the 1000-pound capacity hoist, which 
weighs 39 pounds and lifts its rated load 
at 45 feet per minute; and the 2000- 
pound hoist, which weighs 56 pounds and 
lifts its rated load at 22 feet per 
DE CAM awe tee vcstbe bene ee 508 
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COPPER-BASE ALLOYS — Bridgeport 
Brass Co., Bridgeport, Conn. Folder de- 
signed to assist in the selection of copper- 

sed alloys for products and processes. 
A check list of applications of the most 
commonly used alloys is included. Com- 
position, and physical and mechanical 
properties of the company’s alloys, and 
the industry and government specifica- 
tions which they meet, are also 
RRR SH APIO aa ae a= 509 


ADJUSTABLE-SPEED DRIVES—General 
Electric Co., Schenectady, N. Y. Bulletin 
GEA-6806, describing the company’s new 
1/4- to 25-hp line of ‘/Polydyne’’ me- 
chanical adjustable-speed drives. It dis- 
cusses principles of operation, configura- 
tions, and features of the drives, and 
shows how to select and specify them. 
Rating tables, information on mounting, 


and a description of accessories are in- 
cluded. 1 


PENCIL GRINDER—Rotor Tool Co., 
Cleveland, Ohio. Bulletin No. 61 giving 
the features and specifications of the new 
air-powered Rotor M1223, D-03 pencil 
grinder which can be used with small 
carbide cutters, burrs, mounted points, 
and drills for die touch-up work, pattern 
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work, or similar applications. It is a pow- 
erful, bladed type air motor having high 
speed under load. .............. 511 


SOCKET SCREW STANDARD—Stand- 
ard Pressed Steel Co., Jenkintown, Pa. 
Bulletin containing specification and ap- 
plication data of a socket screw standard 
for the “1960 series’ large-diameter- 
head socket-head cap screw. Detailed di- 
mensional data of standard sizes from 
No. 0 through 1 inch in diameter and a 
tabulation of recommended seating 
torques for use in three common ma- 
terials of different hardness are covered, 
as bo Ve Whe edie oe eee & 512 


TRACER TURNING TOOLS—Wesson 
Co., Detroit, Mich. Bulletin No. 459, 
describing a standardized line of ‘’Mul- 
ticut’’ tracer turning tools for standard 
55-degree diamond-shaped throw-away 
carbide inserts. Applications for the 
various styles are illustrated, and com- 
plete dimensions and tolerances are in- 
cluded. Pictorial parts-price list shows 
minimum inventory of spare parts. 513 


MATERIALS HANDLING—Cleveland 
Tramrail Division of Cleveland Crane & 
Engineering Co., Wickliffe, Ohio. Book- 
let No. 2008-0, titled ‘Engineering and 
Application Data,”” on overhead ma- 
terials-handling equipment. It covers 
carriers, cranes, tractors, track switches, 
grabs, and electrification. Studies of track 
design, peening, and stresses are given 
and a variety of installations are illus- 
WEG. Sb cs cacges ® 514 


GRINDING MACHINE—Landis Tool Co., 
Waynesboro, Pa. Catalogue S-59, giving 
details of the Landis 12- by 28-inch 
“Grindwell” universal grinder, a general- 
purpose precision cylindrical grinding ma- 
chine for use in small-lot manufacturing 
in both large and small shops, toolrooms, 
maintenance departments, and for 
Cueettees: PUNPONES. 6 wc cece ececes 515 


MACHINE BRACKET DESIGN—Lincoiln 
Electric Co., Cleveland, Ohio. Brochure, 
“Design Ideas No. 22," that discusses 
how to simplify design of machine 
brackets is available to engineers, shop 
supervisors, and executives. Methods of 
increasing product rigidity without in- 
creasing costs are presented. ...... 516 


WELDERS—Lincoln Electric Co., Cleve- 
land, Ohio. Bulletin No. 4608.1, de- 
scribing operating features, construction 
details, and applications for a new line 
of “‘Idealarc TIG’” welding machines 
which can be used for all manual arc 
welding applications: D.C. manual elec- 
trode, A.C. manual electrode, D.C. inert 
gas, and A.C. inert gas. ........ 517 


PRESS BRAKES—Niagara Machine & 
Tool Works, Buffalo, N. Y. Bulletin 90 
containing information on the company’s 
redesigned and expanded line of Series 
IB press brakes which include 15-, 30-, 
and 60-ton machines. Specifications are 
given for eight models with bed lengths 
from 4 to 14 feet and bending capaci- 
ties to 3/16 inch of mild steel. ....518 


TURRET DRILLING MACHINE—Burg 
Tool Mfg. Co., Inc., Gardena, Calif. Bul- 
letin describing the improved Burgmaster 
1C six-spindle, sensitive, hand feed tur- 
ret drilling machine which features a 
power indexing turret having twelve pre- 
selective spindle speeds from 325 to 
4050 rpm, pre-selective, precision depth 
control, and optional equipment. ..519 


SLITTERS—Yoder Co., Cleveland, Ohio. 
Revised 76-page brochure, “‘Slitting 
Lines for Coils and Sheets,’’ containing 
information on design, selection, and 
operation of slitters and slitting lines. It 
includes time studies and analysis of op- 









erating cycles along with data on un- 
coilers, recoilers, coil cars, and scrap 
choppers. 520 


CUTTING TORCH—Air Reduction Sales 
Co., a division of Air Reduction Co., 
Inc., New York City. Catalogue 823 
(Form ADC 880) on Aijrco’s complete 
line of machine cutting torches, tips, 
and accessories. The torches described 
may be used with oxygen and a fuel gas 
such as acetylene, propane, or natural or 
city gas. 521 


THREADING LATHE—Gisholt Machine 
Co., Madison, Wis. Bulletin No. 1215 
describing the Gisholt ‘’Cri-Dan Model 
B” high-speed, semi-automatic, single- 
point threading lathe for generating all 
types of threads, including single or mul- 
tiple start, coarse or fine, left- or right- 
hand, straight or tapered, and either in- 
ternal or external. 522 


SOLID CARBIDE END MILLS—Kenna- 
metal Inc., Latrobe, Pa. 12-page cata- 
logue of solid tungsten carbide end mills. 
It describes a new line of precision 
ground, fluted end mills made in fifteen 
styles. A table of suggested feeds and 
cutting speeds for nineteen metals and 
non-metailic materials is included. . .523 


CARBIDE TOOLS—Metal Carbides Cor- 
poration, Youngstown, Ohio. 68-page 
catalogue 59-G covering the company’s 
complete product line which includes 
brazed tools and tips, ‘‘Klamp-Lok”’ tool- 
holders, throw-away blanks, centerless 
blades, and rolling mill rolls. Technical 
data on the* applications of ‘’Talide’”’ 
metal is also provided. .......... 524 


HIGH-SPEED INDEXING—Ferguson Ma- 
chine Corporation of Indiana, St. Louis, 
Mo. Catalogue No. 108 giving data on 
high-speed, precision, roller gear drive 
indexing mechanisms for intermittent 
and oscillating motions. Information for 
calculating load requirements and de- 
signing an installation is included. . .525 


GAS REGULATORS—Linde Company, 
Division of Union Carbide Corporation, 
New York City. Data sheet (Form 1295) 
describing a new line of industrial gas 
regulators without gages for use with 
oxygen, acetylene, or propane on either 
cylinders or manifolds. Complete speci- 
fications and operating data on these 
large-capacity, single-stage regulators 
OI «oro caad ¢ibeee wee 526 


STEEL TUBING—Superior Tube Co., 
Norristown, Pa. Data memorandum No. 
24 describing the characteristics and ap- 
plications of leaded C-1020 carbon steel 
tubing, developed especially for high ma- 
chinability. Tables list the chemical com- 
position and mechanical properties, and 
give minimum and maximum wall di- 
mensions for various sizes of tubing. 527 


BLIND RIVETS—Huck Mfg. Co., Detroit, 
Mich. Revised brochure (Form 8-388) 
describing and illustrating typical applica- 
tions of the Conical Keystone Lock blind 
rivet for structural fastening. Complete 
dimensional information is given in tabu- 
lar form and recommendations regarding 
hole preparation, inspection, and grip 
range are included. ............ 528 


TABLES AND FORMULAS—Westing- 
house Electric Corporation, Pittsburgh, 
Pa. 120-page Booklet B-3677D, ‘’Con- 
venient Tables and Formulas,” including 
convenient tables, formulas, and graphi- 
cal symbols summarizing electrical data, 
properties of materials, heat transfer and 
steam information, measurements, and 
ee We 3s os FA ee bees 529 


ADJUSTABLE-SPEED DRIVES—Speed 
Variator Division, Cleveland Worm & 
Gear Co., Cleveland, Ohio. Bulletin No. 


K-250, discussing adjustable-speed and 
drive control problems. It has eight pages 
of typical applications, along with 
methods and types of remote and auto- 
matic control, plus variable-speed bed- 
plate assemblies. ...... a 530 


SEALANT—American Sealants 

Hartford, Conn. Brochure describing 
easier tolerances and improved align- 
ment made possible with new techniques 
for retaining anti-friction bearings with 
“Loctite” sealant. It also contains infor- 
mation on how to prevent loose nuts and 
bolts and how to seal joints against high 
fluid pressures with the product. ..531 
SINGLE - SPINDLE AUTOMATICS — 
Cleveland Automatic Machine Co., 
Cincinnati, Ohio. Bulletin B-359, giving 
detailed description and specifications of 
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their newly designed 1 5/8- and 2 1/2- 
inch capacity Model B and Model B- 18- 
inch automatics, which are used for work 
involving multiple diameters, shoulders, 
and tapers, etc. . 532 


NUMERICAL POSITIONING CONTROL 
—General Electric Co., Schenectady, N.Y. 
Bulletin GEC-1531, describing in detail 
G-E’s complete line of standard, pre-en- 
gineered, point-to-point numerical posi- 
tioning control ‘‘packages” for use on any 
machine requiring point-to-point position- 
ing of linear or rotary motion mone. 


BALL BEARINGS—Hoover Ball & Bear- 
ing Co., Ann Arbor, Mich. Bulletin 
No. 110 containing information about 
the available types and sizes of Hoover 
deep-groove ball bearings. Dimensions, 
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loads, and other data for these Conrad 
type bearings are included ........ 534 
SCREW AND NUT ASSEMBLIES—Jerp- 
bak-Bayless Co., Solon, Ohio. Brochure 
containing information on precision ac- 
tuator screw and nut assemblies that are 
available in all sizes, from sub-miniature 
up, for use in atomic reactors, missiles, 


aircraft, radar, machinery, instruments 
CURT Cet erie rctbitces tanbere. 535 


INDEXING UNIT—Standard Tool & 
Mfg. Co. Kearny, N. J. Bulletin present- 
ing Model St-A9A cam-operated indexing 
unit and describing their basic indexi 
and locking units in three styles. .. .53 


CUTTING TOOLS—Illinois Toc! Works, 
Chicago, Ill. Consumer price catalogue 
No. 105, listing and describing a com- 


plete selection of “‘Illinite’ standard 
end mills and milling cutters. It contains 
many new items and sizes in the end- 
IE SIINs: 3c ein 'dk 0 0h 8 602 .537 


MACHINE TOOLS — Walker - Turner 
Power Tool Division, Dept. 1009, Rock- 
well Mfg. Co., Pittsburgh, Pa. 48-page 
catalogue WT-50-9 presenting the com- 
plete line of the company’s light-heavy- 
weight machines and accessories. . . . 538 


SPEED INDICATION—Jones Motrola 
Corporation, Stamford, Conn. Catalogue 
No. 61, giving technical data regarding 
Jones hand tachometers, Models 1600, 
3200, 4800, 1HT, and 3HT. It also con- 
tains information on sizes and ranges, 
standard accessories, and prices. ..539 


PUNCH PRESSES—Service Machine Co., 
Chicago, Ill. Condensed catalogue fea- 
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turing twenty-two floor model Rousselle 
punch presses, six bench models, and the 
new “Econo-Air”’ friction clutch and 
brake. Specifications and a table on 
punching and shearing data are sea 
bids wae ice ee ee he eee e a 40 


INDEXING UNITS—Standard Tool & 
Mfg. Co., Kearny, N. J. Bulletin illustrat- 
ing the company’s cam-operated indexing 
units, Models ST-A9B, ST-A9C, and ST- 
A9D. Tables of load rating and produc- 
tion per hour at various loads, stations, 
and dial plates are included. ..... 541 


STEEL TUBING TOLERANCES—Peter A. 
Frasse & Co., New York City. Data Chart 
Sec. B No. 1 that fully explains toler- 
ances for both seamless and welded me- 
chanical tubing, and seamless and 
welded stainless-steel tubing and +e. 


ee 


POLYPHASE MOTORS—Peerless Elec- 
tric Co., Electric Motor Division, Warren, 
Ohio. Bulletin SDA 105, describing poly- 
phase motors from 1/2 to 30 hp. Open 
drip-proof or totally enclosed, fan-cooled, 
explosion-proof types are illustrated. 543 


THREAD-ROLLING—Landis (Machine 
Co., Waynesboro, Pa. Booklet describing 
the various applications of the Lanhyrol 
thread-rolling machine as pictured in a 
twenty-minute color-sound movie distrib- 
uted by the company. ........... 544 


ALLOY—Haynes Stellite Co., Division of 
Union Carbide Corporation, New York 
City. Booklet containing data on Hastel- 
loy alloy N, a nickel-base alloy developed 
as a container material for molten fluo- 
WE UE, phew Se oo oad Doles bs 545 


END-MILLING CUTTERS—Pratt & 
Whitney Co., West Hartford, Conn. Cir- 
cular describing P & W “G” type end 
mills which feature eccentric radial re- 
lief. Illustrations and dimensions are in- 
cluded. 546 


ANGULAR INDEXING—Michigan Tool 
Co., Detroit, Mich. Bulletin X59, ‘pre- 
senting the accuracy and speed features 
of the ‘’Ultradex’’ indexing table. . .547 
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MACHINERY ? 


By having your own copy you can 
clip and file articles, Reference Sec- 
tions, and Data Sheets for your 
own use .. . take plenty of time 
to read the important material in 
each issue. 


“A 


Just fill in and mail this postcard 
today, and we'll start your sub- 
scription at once. IN ADDITION, WE 
SHALL SEND YOU — FREE — A 
LOOSE-LEAF BINDER CONTAINING 
148 PAGES OF DATA SHEETS... 
A BINDER THAT GROWS IN USE- 
FULNESS EACH MONTH AS YOU 
ADD NEW MATERIAL, (This offer 
good only in United States and 
Canada.) 


USE THIS HANDY 
ORDER FORM 


Send in the card today. 
We'll bill you later. 
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Barber-Colman 212-4 Hobbing Ma- 


chine hobs precision 


instrument 


spur gears up to 24%” in diameter, 
21%” in length. Efficient design fea- 
tures vertical hob spindle adjust- 
ment; swivel hob mounting; antifric- 
tion way bearings, self-contained, 
recirculating oil lubrication. 
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New Barber-Colman 242-4 machine precision- 
hobs spur gears for instruments 


If two words can sum up the design of Barber- 
Colman’s new 2%-4 Hobbing Machine, they 
are accuracy and rigidity. 

Developed for hobbing AGMA Precision 
Class 3 fine-pitch spur gears for guidance 
systems, the 242-4 has a minimum number 
of parts at points where deflection or inac- 
curacies might occur. 

In selecting bearings which would comple- 
ment the accuracy of the gears in the machine, 
Barber-Colman designers got the performance 
they wanted with Fafnir super-precision ball 


MACHINERY, August, 1959 


bearings. Single row, extra-light, counter-bore 
types, eight used in duplex pairs, help main- 
tain indexing accuracy within 20 seconds. 
The application is typical of thousands 
Fafnir has handled where performance re- 
quirements put an extra premium on bearing 
selection. Chances are, Fafnir experience — 
plus breadth of line—can answer bearing 
problems you may have. Write The Fafnir 
Bearing Company, New Britain, Connecticut. 


FAFNIR & 


BALL BEARINGS 





10 Fafnir Extra-Light Super-Pre- 
cision Ball Bearings, snug fit, 
support the Barber-Colman 21/2-4 
machine spindles. 4 variations, 
equipped with composition re- 
tainers, are available in this one 
series to meet specific load and 
speed requirements where ex- 
ceptional rigidity is wanted. * 


For more data, circle this page number on inquiry card 203 
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® 
Chipmaster radial drives 8’ spade drill 
in solid steel forging! 


ALL-NEW CHIPMASTER 


the heavy-duty radial that 
does more than any before. 


New Cincinnati Bickford Chipmaster 
radial drills have capabilities not 
approached by any other radial. 
The job above is a good example. An 
8” diameter hole, 1874” deep, is spade 
drilled in solid SAE 4145 forged steel 
with a Brinell hardness of 200-240. 
The workpiece is a rolling mill drive 
coupling produced at Frank Knee- 
land Plant, United Engineering & 
Foundry Co., Pittsburgh. The ma- 
chine is a 6’-19” Chipmaster radial 
with a 25-hp motor. 


The power, rigidity, and thrust ca- 
pacity that enable the Chipmaster 
to handle this job will pay big divi- 
dends on any job. It means that you 
have the capacity to handle heavy 
drilling, boring, reaming, facing, tre- 
panning, and spade drilling jobs. It 
means precision, accuracy, and maxi- 
mum production. The Chipmaster 
can handle jobs now being done on 
slower or more costly machines. 

For all the facts, call your Cin- 
cinnati Bickford distributor. 


GIDDINGS & LEWIS MACHINE TOOL COMPANY 
CINCINNATI BICKFORD DIVISION, Cincinnati, Ohio 


Giddings & Lewis also manufactures: vertical and horizontal boring machines, vertical turret lathes, 
planers, planer mills, contour milling machines, die sinking machines, drilling machines, numerical and 
tracer control systems, boring tools and related items, and machine tool accessories. 
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High thrust 
capacity is key 
to capability of 
Chipmaster 
radial 


You can’t put too much thrust on a 
Chipmaster—and there’s no ver- 
tical slop or backlash. The heavy- 
duty spindle rides on a quadruple 
bank of precision preloaded bear- 
ings. It never feeds away from its 
support —spindle, sleeve, and bear- 
ings move together. 

The spindle sleeve travels in a 
17%" honed head bore to provide 
rigidity for heavy feeds and accu- 
rate single-point boring. Both spin- 
dle and sleeve are heat-treated 
chrome nickel alloy steel. Spindle 
sleeve is hard chromium-plated. 

Short, stubby column. Height over 
the Chipmaster column is up to 
17%’ less than that of other radials 
without sacrificing work height ca- 
pacity. Column sleeve rides on pre- 
cision preloaded bearings. This 
short, rigid column resists the de- 
flection imposed by terrific thrust 
loads of heavy operations like that 
illustrated at the left. 

Before you buy a radial, watch 
the all-new Chipmaster work. 


sl ii 


Here’s the chip that 
proves the difference 


Ask your Cincinnati Bickford distribu- 
tor to show you the big chip made at 
-100” feed, 45 rpm, with a 3” twist drill 
driven in solid steel by a Chipmaster 
radial! No other radial, regardless of 
size, can perform this feat. 
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JoserpH T. Ryerson & Son, Inc., 
Buffalo, N. Y., is now stocking and 
selling Reynolds aluminum in addi- 
tion to its service on steeel. Law- 
RENCE T. BEALE, head of the steel 
sheet and strip department, has been 
named manager of aluminum sales. 
He retains his former responsibili- 
ties. DonALD EK, HoL.anp, assistant 
to Mr. Beale, has been appointed a 
sales representative for the alumi- 
num and steel sheet and strip de- 
partment. 


OLIvETTI CORPORATION OF AMER- 
ica, Long Island City, N. Y., and 
STANDARD FINANCIAL CORPORATION, 
New York City, have arranged for 
distribution, sales, and financing of 
the Italian company’s line of ma- 
chine tools. They are being distrib- 
uted and serviced in the United 
States by Olivetti’s Machine Tool 
Division. 


Etrrco Toot & MAcHINE Co., 
Inc., Brooklyn, N. Y., has announced 
acquisition of the Auro-Tar D1v1- 
sIon of Automatic Methods Corpora- 
tion, Hialeah, Fla. All Auto-Tap in- 
ventory and equipment will be 
moved to Ettco’s Brooklyn plant, lo- 
cated at 594 Johnson Ave. 


Van NorMAN MACHINE TOOL Co. 
and VAN NorMAN AUTOMOTIVE 
EQUIPMENT, divisions of VAN Nor- 
MAN InpbustRiEs, INc., have been 
consolidated into one firm, known as 
Van NorMAN Macuine Co., New 
York City. President of the new or- 
ganization is Pau. W. Lemuine, for- 
mer executive vice-president of Van 
Norman Machine Tool Co. SELBy 
F. GREER was named executive vice- 
president in charge of all sales for 
the merged company. 








John S. Davey, vice-president in 
charge of sales, Russell, Burdsall & 
Ward Bolt and Nut Co. 


Joun S. Davey has been elected 
vice-president in charge of sales for 
Russell, Burdsall & Ward Bolt and 
Nut Co., Port Chester, N. Y. Mr. 
Davey has served R B & W in execu- 
tive engineering, marketing, and 
production capacities for thirty years, 
most recently as vice-president in 
charge of research and engineering. 


Epwarp R. Burkarpt has been 
elected vice-president in charge of 
tool sales of J. H.WiiiaMs & Co., a 
division of United-Greenfield Corpo- 
ration, Buffalo, N. Y. 


Vixinc Toot & STEEL Co., Buf- 
falo, N. Y., has been appointed sales 
representative in western New York 
State for products of the Tart- 
Perce Mrc. Co., Woonsocket, R. I. 


Lawrence R. Dory has been ap- 
pointed industrial sales promotion 
manager for A. Schrader’s Son, a di- 


(Left) Paul W. Leming, president, and (right) Selby F. Greer, 
executive vice-president, Van Norman Machine Co. 


For more data, circle this page number on inquiry card 
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vision of Scovill Mfg. Co., Inc. He 
will be located at the Schrader head- 
quarters, 471 Vanderbilt Ave., 
Brooklyn 38, N. Y. 


Rivett LatHe & GRINDER, INC., 
Boston, Mass., has appointed the 
R. C. Neat Co., INc., 76 Pearl St., 
Buffalo, N. Y., as exclusive distribu- 
tor in western New York for Rivett 
air and hydraulic valves, cylinders, 
and power units. 


Georce F. Hatracre has been 
elected vice-president in charge of 
manufacturing of the New Jersey 
Zinc Co., New York City. Mr. Half- 
acre succeeds Puitip M. GInpeER, 
who has retired. 


Cross Company, Detroit, Mich., 
has acquired STEPHEN F. MALAKER 
ASSOCIATES, consultants in the nu- 
clear and electronics fields. The new, 
wholly owned subsidiary has been 
re-named Cross-MALAKER LABORA- 
TORIES, INC., and new research labor- 
atories and administrative facilities 
have been established in Mountain- 
side, N. J. 


Joun S. Kune has been appointed 
general manager and chief executive 
of the CARPENTER STEEL Co.’s Alloy 
Tube Division, Union, N. J. He suc- 
ceeds Puttie L. Coppincton who 
has retired. Mr. Coddington has been 
retained as a part-time consultant. 


ALBERT G. GALLER has been ap- 
pointed an abrasive engineer by 
Norton Co., Worcester, Mass. He 
will cover the northern New Jersey 
area. Mr. Galler was formerly a field 
engineer at the company’s Teterboro, 
N. J., office. 


Ohio 


TIMKEN ROLLER BEARING Co., 
Canton, Ohio, has announced eleven 
advancements in its various divisions. 


R. K. McConkey has moved up to 
general manager of the Industrial 
Division. Succeeding Mr. McConkey 
to the position of assistant general 
manager is Wyn E. McCoy. A. E. 
MATEJKA has been promoted to chief 
product engineer, Engineering Divi- 
sion, with C. L. Grorce filling the 
role of assistant chief product en- 
gineer. Named to the post of 
chief engineer, Rock Bit Division, 
is R. H. Houstnc. The new Boston 
district manager of the Industrial 
Sales Division is Tom Rosinson. 

In Timken’s International Division, 
S. C. PartripcE has been promoted 
from general manager to director of 
sales. Named as chief engineer is 
Joun B. Baker. A new post, man- 
ager of sales planning, is filled by 
Epwarp H. HucuHes. Rospert W. 
Lanc has been named assistant to 
the manager of sales planning. Man- 
ager of production planning is 
CuarLEs L. RICHEY. 


NaTIONAL ACME Co., Cleveland, 
Ohio, has announced. two new ap- 
pointments. R. B. Smiru has assumed 
the position of regional sales man- 
ager of the company’s newly defined 
western district territory, including 
Canada. Mr. Smith will operate from 
the firm’s main office in Cleveland. 
ELLISON MACHINERY Co., 160 W. 
33rd St., Los Angeles 7, Calif., has 
been named as the company’s repre- 
sentative in southern California and 
Arizona. 


Vincent W. STEHLIN, formerly 
purchasing agent and assistant gen- 
eral manager of the Fospick Ma- 
CHINE Too. Co., Cincinnati, Ohio, 
has moved up to the position of as- 
sistant purchasing agent with Fos- 
dick’s parent company, R. K. 
LEBLOND MACHINE Too. Co., also 
of Cincinnati. CHARLEs A. DEVRIEs, 
former plant engineer, has become 


purchasing agent and assistant to 
the president of Fosdick. 


Ricuarp J. Dietz has been ap- 
pointed district sales representative 
for the E. W. Buss Co., Canton, 
Ohio, covering the northern Ohio 
and Indiana territory. Mr. Dietz will 
assume those duties formerly handled 
by E. C. DeVautt, who has been 
appointed to the new position of 
service manager, Mid-West area, in- 
cluding the Detroit and Dayton 
territories. 


General Electric Co.’s METALLUR- 
GICAL Propucts DEPARTMENT, De- 
troit, Mich., has moved its Cleveland 
office to 1380 Northfield Road, Bed- 
ford, Ohio. It is headquarters for 
five states, including parts of Ken- 
tucky, Pennsylvania, New York, 
Ohio, and West Virginia. 


E. W. Buss Co., Canton, Ohio, 
has announced a decision to sell its 
inactive manufacturing facilities in 
Toledo. Manufacture of Bliss ma- 
chines formerly made at Toledo has 
been consolidated at the company’s 
other plants. 


Rosert L. Groves has been ap- 
pointed to the post of administrative 
assistant, sales department, of the 
Warner & SwasEy Co., Cleveland, 
Ohio. Mr. Groves returns to this 
country from Paris, France, where he 
has served as European district 
manager for the company since 1956. 


J. E. “Jack” Sacxetr has been 
promoted to service and quality 
manager of the Parker Hydraulics 
Division, Parker-Hannifin Corpora- 
tion, Cleveland, Ohio. 


Rosert E. McKEE has been ap- 
pointed sales manager for the R. K. 
LeBlond Machine Tool Co., Cincin- 
nati, Ohio. 

(This section continued on page 208) 





(Left to right) R. K. McConkey, general manager , Industrial Division; A. E. Matejka, chief product 
engineer, Engineering Division; S. C. Partridge, director of sales, International Division; and John 
B. Baker, chief engineer, International Division, the Timken Roller Bearing Co. 
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A “‘Squirt’’ Welder welds heavy plate in 1/4 the time. 


WAR AGAINST HIGH COSTS NETS 
BARGE BUILDER 75% BONUS 


The Wiley Manufacturing Com- 
pany of Fort Deposit, Maryland, 
builder of welded barges and large 
custom built cranes, initiated a 
cost reduction program that re- 
sulted in real savings. 

Stanley Welsh, general superin- 
tendent, and J. J. Evans, general 
foreman, faced with. ever rising 
labor costs, decided bold action 
was necessary if the company 
was to keep prices competitive. 
Since welding is the largest single 
operation in the Wiley yards it 
was only logical that they should 
look for a way to reduce welding 
costs first. 

Enlisting the aid of Joe Gulley, 
a Lincoln welding engineer out of 
Lincoln’s Baltimore office, the 
Wiley men began a detailed sur- 
vey of their welding procedures 
and processes. 

Mr. Gulley assisted Mr. Evans 
and his weldors to analyze the 


The World’ Largest Manufacturer 
of Are Welding Equipment 


methods and electrodes used for 
welding sub-assemblies and for 
joining the sub-assemblies to the 
main structure. It was found that 
by positioning the smaller units 
iron-powder Jetweld electrodes 
could be used and speed increased 
considerably. 

The jack-pot, though, was won 
by switching to semi-automatic 





Welded units form the barge on the ways. 
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Structural members are fabricated on the 
ground with Jetweld, then welded into 
sub-assemblies. 









Jack Evans, General Foreman at Wiley, 
sparked a cost reduction program that 
succeeded, 


for welding of heavy plate. By 
using a Lincoln “Squirt” welder 
propelled on a gas cutting buggy, 
Wiley is able to weld heavy plate, 
up to *4 inch, in 4 the arc time 
previously required to weld it 
manually. 

Mr. Evans states that these 
savings are made even greater 
because very little plate prepara- 
tion is necessary. Bevel is elimi- 
nated in plate up to }2”’ and weld 
cleaning is greatly simplified. The 
resulting welds are better, too, 
than can be made manually. 

The result—a 75% saving in 
arc time on this operation! 

Although no overall cost fig- 
ures were immediately available, 
Mr. Evans estimated that they 
had been.able to reduce total 
welding costs by at least one third. 


THE LINCOLN ELECTRIC COMPANY « Dept. 1455 ¢ CLEVELAND 17, OHIO 
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Howard W. Carlisle, manager, Meta- 
Dynamics Division of the Cincinnati 
Milling Machine Co. 


Howarp W. Car.isLE has been 
appointed manager of the METa- 
Dynamics Division of the Cincin- 
nati Milling Machine Co., Cincinnati, 
Ohio. He replaces E. D. Vancu, 
who has retired. 


Pennsylvania, Maryland, 
and Kentucky 


CARPENTER STEEL Co., Reading, 
Pa., has opened a mill branch ware- 
house and specialty steels service 
center in the Fort Washington In- 
dustrial Park and Office Center, 
suburban Philadelphia. It will serve 
eastern Pennsylvania’s Delaware Val- 
ley. Ropert A. Koxart, Philadelphia 
district manager, will direct opera- 
tions at the new center. 


SKF Inpustriges, INc., Philadel- 
phia, Pa., has announced two new 
appointments ia its sales division. 
KENNETH W., SETON has been named 
manager of the sales contract depart- 
ment. WILLIAM L. RHODES assumes 
the position of regional marketing 
analyst for the mid-western sales 
region. 


Untrep States STEEL Corpora- 
TION, Pittsburgh, Pa., has announced 
the appointment of STEPHEN M. 
JENKs as executive vice-president— 
engineering and research. Mr. Jenks 
succeeds WALTER F. Munrorp, who 
was elected president and chief 
administrative officer. 


LesTeR E. CARPENTER has been 
named a district sales manager for 
the eastern region of Rockwell Mfg. 
Co.’s Delta Power Tool Division, 
Pittsburgh, Pa. He will cover the 
state of Connecticut and part of 
Massachusetts. 


208 





John Moxon, who was recently 
elected president of the Carpenter 
Steel Co. 


Joun Moxon has been elected 
president, and FRANK R. PALMER, 
chairman of the board, of the Car- 
PENTER STEEL Co., Reading, Pa. Mr. 
Moxon was formerly executive vice- 
president. Mr. Palmer, president 
since 1948 and veteran of forty-two 
years with Carpenter, fills a vacancy 
created by the death of J. HEBER 
PARKER in December, 1956. 


Wiiuiu B. BERGEN, formerly ex- 
ecutive vice-president, has been 


New Books and 


1958 Book or ASTM STANDARDS. 
Ten volumes; illustrated; 13,600 
pages; 6 by 9 inches. Published 
by American Society for Test- 
ing Materials, 1916 Race St., 
Philadelphia 3, Pa. Price, $116. 


The American Society for Testing 
Materials has completed publication 
of its ten-part 1958 Book of ASTM 
Standards. The increase from seven 
to ten parts in 1958 was necessitated 
by a growth in size of individual 
parts to the point where they could 
no longer be bound economically and 
were becoming unwieldy in size. 

Within the ten parts will be con- 
tained 2450 standard specifications, 
methods of test, definitions of terms, 
and recommended practices. Each 
part is complete with a detailed sub- 
ject index and a list of standards in 
numeric sequence. 

To keep this book up to date, sup- 
plements will be issued to each part 
late in 1959 and 1960. As a service, 





elected president of the MARTIN Co., 
Baltimore, Md., in which capacity 
he will direct the functioning of the 
company’s seven operating divisions. 
ADOLPH VLCEK, JR., has been ap- 
pointed director of manufacturing at 
the Baltimore Division. He succeeds 
VERNON R. RAWLINGS, general man- 
ager of Martin’s newly created 
Activation Division. 


Louis V. ApramMs has joined the 
PANGBORN CORPORATION, Hagers- 
town, Md., in the newly created post 
of administrative assistant to the 
president. 


Neutson C. WALKER has been 
named executive assistant to the 
president of Green River Steel Cor- 
poration, Owensboro, Ky., a subsid- 
iary of the Jessop Steel Co., Wash- 
ington, Pa. 


Obituary 


Va C. Hart, field sales engineer 
for the Bullard Co., Bridgeport, 
Conn., in the metropolitan New 
York—northern New Jersey area since 
1934, died in June. He was fifty- 
eight years of age. 


Publications 


a complete index is furnished with- 
out charge with each set of the Book 
of ASTM Standards. 


AUTOMATION IN PRACTICE. By S. E. 
Rusinoff. 261 pages; illustrated; 
5 1/2 by 8 1/2 inches. Pub- 
lished by American Technical 
Society, 848 E. 58th St., Chi- 
cago 37, Ill. Price, $6.50. 


This is a practical work devoted 
to the methods and machinery of au- 
tomated production in the metal in- 
dustries. The volume begins with a 
lucid discussion of basic principles— 
“self-regulation,” “negative feed- 
back,” the theory of “closed loop” 
control systems, etc.—and proceeds 
to the concrete application of these 
principles in the major types of con- 
trol devices employed in today’s au- 
tomated and semi-automated plants. 
Other chapters are devoted to the use 
of automatic equipment in virtually 
every area of metal production. 

(Continued on page 210) 
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Now...one machine does the 


For small production runs—here’s one gear- 
cutting machine with the flexibility of five! 
The Gleason No. 118 Hypoid Generator 
| roughs and finishes both gears and pinions 
—using four cutting methods that for- 
merly required a battery of five machines. 
When production requirements increase, 
you simply add other machines, the 118 
becoming a specialized member of your 
production team. 
1. Single-Cycle® Method. Using this 
method, you can cut nongenerated gears 
four to five times faster than previously 
possible on machines of this type. Cradle 
and work head are locked in position. The 
last rotation of the Single-Cycle Cutter 
finishes both sides of a tooth space. You 
cut the mating pinions on the same ma- 
chine, using the conventional single-roll 
generating method. 
2. Cyclex® Method. For certain applica- 
ions you can use the extremely fast 
Cyclex Method on the No. 108 Generator. 
You cut nongenerated gears in one com- 


pleting operation from the solid blank. 
3. Generated Gears and Pinions. You 
can produce both gears and pinions on 
this machine with the generating method. 
Here, a relative rolltag motion takes place 
between gear or pinion and the rotating 
cutter. Once the gear is chucked in the 
work head, the machine operation is 
entirely automatic. 

4. Unitool* Method. If you want to cut 
small quantities of spiral bevel, Zerol® 
bevel, or hypoid gears with a minimum of 
tooling, you can use the Unitool Method. 
You cut both gears and pinions with a 


*Trademark 
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work of five! 


single cutter. This method is particularly 
useful for experimental gears for proto- 
type work. . 

The No. 118 Hypoid Generator handles 
gears up to 18” diameter at a 10:1 ratio, 
to a maximum coarseness of 2 DP. For 
production of smaller gears, the No. 108 
Generator cuts gears up to 814” diameter 
at a 10:1 ratio and to 4 DP. A third 
model, the No. 28 Hypoid Generator, cuts 
gears up to 33” diameter at a 10:1 ratio, 
11% DP. 

For complete information, send for 
bulletins on all three machines. 


_ GLEASON WORKS 


1000 UNIVERSITY AVE., ROCHESTER 3, N.Y. 





FLum-Power Controts. By John J. 
Pippenger and Richard M. Koff. 
254 pages; 6 by 9 inches; 302 
illustrations. Published by Mc- 
Graw-Hill Book Co., Inc., 327 
W. 4lst St., New York 36, N. Y. 
Price, $9. 


This volume is a practical guide- 
book on controls and valves for fluid- 
power systems. It describes their 
construction, operation, and proper 
use in the hydraulic circuit, and how 
to maintain them for best service. 
The full range of valves is covered— 
including those used in automated 
machines. The authors also discuss 
pumps, reservoirs, piping, develop- 
ment of hydraulic circuits, and meth- 


ods of preventive maintenance and 
machine repair. 

Life expectancy of the compo- 
nents, limitations of service, and best 
choice of component design are 
treated in an objective manner. The 
book explains the growth of “extreme 
dependability” units for the automa- 
tion of machinery. Among these com- 
ponents are the oil-immersed sole- 
noid, the independently drained pilot 
mechanisms, diaphragm seals, hy- 
draulic fuses, and port seals recently 
adopted by the SAE. 

Schematic drawings are blended 
with cut-away drawings to help the 
reader understand components both 
as units for maintenance and as por- 
tions of a complete circuit. 


Reviews of Available Motion Pictures 


ScREW MACHINE TOOLING 
APPLICATIONS 


A 16-mm, color-sound film, “Engi- 
neered Screw Machine Tooling Ap- 
plications,” featuring eight practical 
applications of the latest designs in 
automatic screw machines, is avail- 
able from Brown & Sharpe Mfg. Co., 
Providence, R. I. Running time of 
the film is approximately thirty-five 
minutes. Utilizing close-up views 
and slow motion, some of the se- 
quences detail the relative position 
of tooling during close timing opera- 
tions. Standard and special attach- 
ments with explanations of the tool 
engineering involved in their prac- 
tical application are featured. 

Each of the eight applications in 
the film is detailed to explain the 
“how” and the “why” of tooling tech- 
nique. This film should prove inter- 
esting and valuable to management, 
production-design and engineering 
people, and to technical-society and 
trade groups. Pinpoint camera posi- 
tions are employed to produce the 
most definitive views of the opera- 
tions described and slow motion fo- 
cusses attention on critical details. 

“Engineered Screw Machine Tool- 
ing Applications” is available on a 
no-charge loan basis from Brown & 
Sharpe Mfg. Co., Machine Tool Di- 
vision, Providence 1, R. I., and from 
local Machine Tool Division sales 
offices. 


ALUMINUM FROM ADAM TO 
Care CANAVERAL 


Entitled “A Product of the Imag- 
ination,” Aluminum Company of 
America’s new color film is being re- 
leased publicly. From mine to fin- 
ished product, the film reviews the 
70-year-old aluminum industry’s past, 
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present, and future in terms of proc- 
esses, plants, and products. Viewers 
see how aluminum is forged, cast, 
rolled, drawn, extruded, and im- 
pacted—proving it is the most work- 
able metal we know today. 

Then, the picture looks into the 
“world of tomorrow,” with Alcoa’s 
internationally recognized “Forecast” 
creations in aluminum design illus- 
trating some of the fantastic future 
possibilities for the wonder metal. 
It is a twenty-two-minute, 16-mm 
sound film. A 35-mm Eastman color 
negative is also available. Organiza- 
tions desiring to borrow “A Product 
of the Imagination” should write Mo- 
tion Picture Section, Aluminum 
Company of America, 1501 Alcoa 
Bldg., Pittsburgh 19, Pa. 


THREAD-ROLLING MACHINE 


Landis Machine Co., Waynesboro, 
Pa., has made available a 16-mm film 
in color, with sound, on the Landis 
“Lanhyrol” thread-rolling machine. 
Of twenty-minute duration, it ex- 
plains in detail with illustrations and 
narration the three methods of roll- 
ing (“Infeed,” “Continuous,” “Thru- 
feed”) by which the machine can be 
used for thread- and gear-rolling. In 
addition, it shows nine applications 
rolling as many different work-pieces 
to illustrate the utility value and ver- 
satility of the machine. The film is 
available by contacting the Adver- 
tising Department of Landis Ma- 
chine Co. 


MANUAL HELIARC WELDING 


In this eight-minute sound and 
color 16-mm motion picture from the 
Linde Company, New York City, the 
beginner is given an orientation in 
Heliarc welding—how it works and 


what it can do. The movie shows 
the basic pieces of equipment and 
their relationship to each other, how 
to make a simple weld, and the ex- 
cellent results that can be expected 
after practice. The film is available 
at no charge from any Linde office, 
as are other movies on Heliarc weld- 
ing and other Linde electric-welding 
processes. 


ELECTROSTATIC HAND GuN 


Ransburg Electro-Coating Corpor- 
ation, Indianapolis, Ind., has avail- 
able for group showings a sound and 
color film entitled “Guided Mist.” 
The eighteen-minute movie tells the 
story of Ransburg’s newly developed 
No. 2 Process electrostatic hand gun. 
The new tool is shown in operation, 
both in laboratory and in-plant pro- 
duction shots. Versatility of the hand 
gun is exemplified in the painting of 
a wide variety of products ranging 
in size and shape from long outdoor 
lighting standards to toys, metal fur- 
niture, office partitions, water-heater 
jackets, and small pieces of door 
hardware. 

As in the company’s automatic No. 
2 Process equipment, no compressed 
air is used for atomization in the 
hand gun. That is where the movie 
gets its title, “Guided Mist,” for 
viewers see the mist of paint parti- 
cles as they are “guided” to the work 
by electrostatic forces. 


Coming Events 


SEPTEMBER 28-OCTOBER 1—Amer- 
ican Welding Society Fall Meeting 
to be held in the Sheraton-Cadillac 
Hotel, Detroit, Mich. AWS head- 
quarters are at 33 W. 39th St., New 
York: 15, N.. ¥. 


OcrosER 20-22-—Sixth Annual 
Conference on Lubrication, jointly 
sponsored by the American Society 
of Lubrication Engineers and the 
American Society of Mechanical En- 
gineers, will be held at the Sheraton- 
McAlpin Hotel in New York City. 
For additional information write to 
the American Society of Lubrication 
Engineers, 5 N. Wabash Ave., 
Chicago 2, Ill. 


NovEMBER 2-6—Forty-First Na- 
tional Metal Exposition and Con- 
gress to be held at the International 
Amphitheatre, Chicago, Ill. It is 
under the management of the Amer- 
ican Society for Metals, 7301 Euclid 
Ave., Cleveland 3, Ohio; Chester L. 
Wells, director. 
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GREENFIELD TAP & DIE 


GREENFIELD, MASSACHUSETTS 





Grinding Flat to Millionths! 


These semi-cast steel compressor heads are 
ground to the almost unbelievable flatness of 
.000007”, on a No. 11 Blanchard Surface Grinder. The 
finish measures 6 micro-inches. This is a regular produc- 
tion job in the plant of a leading electrical products manu- 
facturer. Heads are 7” dia., and 3%” thick; .005” of stock is 
ground off one surface; production averages 40 parts per hour. 
Whatever your surface grinding requirements may be, the 
job is done best when you “put it on the Blanchard”. 
* Write for your copy of ‘‘Work Done on the Blanchard”, 
and for “The Art of Blanchard Surface Grinding’. 


THE| BLANCHARD } MACHINE COMPANY 
64 State Street, 


Cambridge 39, Mass., U. S. A. 
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ABRASIVE CLOTH, Paper and Belt 


Crane Packing Co., 6400 Oakton St., Morton 
rove, til. 


ABRASIVES, Disc 


Gardner Machine Co., Beloit, Wis. 
Macklin Co., Jackson, Mich. 


Norton Co., 1 New pone, St., Worcester, Mass. 
Simonds Abrasive Co., Tacony & Fraley Sts., 
Philadelphia 35, Penna. 


ABRASIVES, Polishing, Tumbling, Etc. 

Crane Packing Co., 6400 Oakton St., Morton 
Grove, Ill. 

Macklin Co., Jackson, Mich. 













Cuts 
Steel structurals 
Ba# stock 
Heavy cable 
Pipe 
Test sections 
Forging blanks 

. Extrusion blanks 


High temperature 
alloys 


Rigging steel 
Fixtures and jigs 
Cross ties 


Heavy wooden beams 


‘ 


Now .. 


New 30HP ""CHOP" Saw Ends 
UNDERPOWER Problems 


. power when you need it—where you need it—with 


\ the zadically new 30 HP “CHOP” Saw for wet or dry cutting. 
Advanced features include more powerful main motor, sealed- 
bearing spindle, timing belt drive, and a new dynamic suspen- 
sion system that permits light fingertip feed without springs, 
counterweights or adjustments. Provides straight or variable- 


speed oscillating feed at option of operator. 
double vise quickly adjusts to handle up to 8” 


or solids. 


Ty-Sa-Man FF 


Screw-operated 
x 8” sections 


Write for FREE BROCHURE 
-SA-MAN Machine Co., Inc. 








SINCE 1885 


1093 White Ave., Knoxville, Tenn. 
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Norton Co., 1 New Bond St., Worcester 6, Mass. 
Simonds Abrasive Co., Tacony & Fraley Sts., 
Philadelphia, 35, Penn 


ACCUMULATORS, Hydraulic 
Erie Foundry Co., 1253 W. 12th St., Erie 


Penna 
Wood, R. 1072 Public Ledger Bidg., Phila- 
delphia e ‘Penna. 


AIR GAGES, Dimensional—See Gages 
Air Comparator 


AIR GUNS 
as ty © Pneumatic Tool Co., New York, 17, 


Schrader’s Sons 470 Vanderbilt Ave., 
Brooklyn 38, N.' %. 


AIR TOOLS—See Grinders, 
Pneumatic—Drills, 
matic, Etc. 


Portable, 
Portable, Pneu- 


ALLOY STEELS 

Allegheny ladies Steel Seep | ieee Pa 

Bethlehem Steel Co., Beth 

Jessop Steel Co. Wash ington, 

see Joseph T. ay, & Son, Inc., 2558 W. 16th 

ic 

U. Steel Corp. Carnegie-lilinois Steel Corp. 
Divs 436 7 ve. Pittsburgh, Pa. 

Vanadium Alloys Steel Co., Latrobe, Pa. 

ba: a Lovejoy & Co., Inc., Cambridge, 


ALLOYS, Bearing 


Bunting ven a Bronze Co., 715 Spencer, 
Toledo 1 


Ohi 
Carpenter Steei Co., 105 W. Bern St., Reading 
‘enna 
Mueller Brass Co., Port Huron, Mich. 


ALUMINUM and Aluminum Products 
Revere e Cooper & Sram, Inc., 230 Park Ave., 
Yor! 


mae & zon NA T., 16th & Rockwell Sts., 
Chicago 8, fil. 


ANGLE PLATES—See Set-up Equipment 


ANNEALING FURNACES 
Enter Greve. Co., 750 So. 13th St., Newark 3, 


ARBOR PRESSES—See Presses Arbor 


ARBORS AND MANDRELS 


Brown & Mf Providence, 1. 

Chicago- aT ae ‘Ontario St., Chicago 
aL! tl. a ‘ills nando ch 

Cleveland Twist Drill Co., 1242 E. 49th St., 
leve io. 


Kearney Eo Teck Eo Horee Ww vag} 
recker ‘* 
Milwaukee 14, Wis. 
Logan 


Wis. 
sport Mich. Co., 


. National, 
Inc., Logansport, | 
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PLANT MAKES STANDARD SCHRADER AIR PRODUCTS 
DO 65% OF THE WORK AUTOMATICALLY 








































































































| Pappy Seeds 
Tray Advance = t 
_.2.Way Cylinder 
ie a if 
Control 
Actuating Mechanism 
Arms Adi Adi. 
To Water 
ll Spray — $ % Flow 
a 2-Way N.C. + ¢ Control 
_ Start Valve 2-Way N,C. 2-Way| N.C. | > Valve 
Exh. to Atmos. || Charges Pilot 
Pressure 
Regulator hi 
4-Way 
5 Pilot Valve’ 
Air —_ 
Supply 
Filter Regulator Lubricator 
Get full productive power from your manpower and machines, Here's a typical example of how companies 
like this company. Simply take advantage of the air you already can automate with air. The hookup of 
have! Hook up Schrader Air Products to fit your needs and Schrader Air Products in the large picture 
get these benefits: —_ pe ame e.g ——- by 
AIR IS FAST AND ACCURATE: time operations to frac- “ney of losces musing ong belt tree 6 
tions of seconds, produce at high speed. AIR\IS TIRELESS: Schrader 2-way valve which actuates the 
keeps going when fingers fail. AIR IS ECONOMICAL: saves water spray mechanism—and starts the 4-way 
you time, money and effort. AIR IS SAFE: reduces operator _ Valve-operated reciprocating system. The 
fati s einctiinn tai -  4-way valve operates the cylinder which sifts 
atigue an . poppy seeds onto each loaf in turn. This was 
These are benefits every shop needs. Get them all when you formerly repetitive hand work. Schrader rep- 
automate with Schrader .. . the finest line of Air Cylinders, resentatives helped plan this effective air 
Valves and Accessories ... and ideas for cutting your operat- se Rael they have helped plan innumer- 
ing costs. 
Use the full Schrader line to do your air control 
selecting. Your-Schrader distributor can help you 
pinpoint what you need. For more data write: 
A. SCHRADER’S SON 
Division of Scovill Manufacturing Company, Incorporated 
454 Vanderbilt Avenue, Brooklyn 38, N. Y. 
oe divisionof SCOVILL 
QUALITY AIR CONTROL PRODUCTS 
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ARC WELDERS—Scee 


Welding Equip- 
ment, Arc 


ASSEMBLING MACHINES 
Detroit Power Screwdriver Co., 2799 W. Fort 
St., Detroit 16, Mich. 
Lamb F. Jose ‘So., 5663 E. Nine Mile Rd., 
it 
Sheffield Corp., Box 893, Dayton 1, Ohio 


AUTOMATIC SCREW MACHINES—See 
Screw Machines, Single and Multiple- 
Spindle Automatic 


BABBITT 


Ryerson, Jose! T. & Son, Inc., 16th & 
Rockwell Chicago 8, ii. 


BACT py i “eye 
Lilly, Eli an 0., Indianapolis 
Gakite Pre Products, Inc., 26 Rector st 4 York 


IPMENT 
cre go ts unten Ave., New York 17, 


DoAll Co., Des Plaines, | 

beat 7 Machine Co. istotic and Dynamic), 
1245 E. Washington Ave., Madison 10, Wis. 

Orban ent Co., Inc., 42 Exchange Place, Jer- 


N. J. 
PR Aa) Mach. Tool Co., 2531 11th St., 
“aaee 


BALLS 
Hoover Ball & Bearing: Co., Ann Arbor, Mich. 
Kennametal, Inc., Latrobe, Penna. 


BAR MACHINES—See Screw Machines, 
Single and Multiple-Spindle, Auto- 
matic 


BAR STOCK, Non-ferrous 
Cunting we ol Bronze Co., 715 Spencer, 


Mueller Brass Co., Port Huron, Mich 

Ryerser, oseph & Son, Inc., 6th & 
Rockwell ot, Chicago 8, Il. 

Shenango Furnace Co., Dover, Ohio 


BAR STOCK AND SHAFTING, Steel 
Bethlehem Stee! Co., 701 East Third St., 
Bethlehem, Pa. E 
Boston Gear Works, 14 Hayward St., Quincy 


1, Mass. : 
a on Steel Co., 105 W. Bern St., Reading, 


enna. 
J Steel Co., Washington, Penna. 
Ryersc econ, Inc., 16th & 


erson, Josep! ‘ 
YRockweil Sts., Chicago 8, Ill. 


BEARING PILLOW BLOCKS AND 
CARTRIDGES 


Fafnir Bearing Co., New Britain, Conn. 


BEARINGS, Ball 

Ball & Roller 5 i Co. Conn 

Boston Gear Works, $3409 = ‘St., 

FoR yey Co., New Britain, Conn. 

Federal Bearings Co., Inc., Peyermasees, mY. 

Hoover Ball & Bearing Co., A n Arbor, Mich. 

Marlin-Rockwell Corp., 402 Chandler Bidg., 
Jamestown, N. Y. 

Nice Ball Bearing Co., 30th & Hunting Park 
Ave., Philadelphia, Pa. 

SKF ‘Industries, Inc., Philadelphia, Penna. 


North 


BEARINGS, Bronze and Special ag 2 
Boston Gear Works, 3200 Main St orth 
ine ass. 
Bunting’ Brass & Bronze Co., 715 Spencer, 
Toledo, Ohio 
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BEARINGS, Oilless 

name Brass & Bronze Co., 715 Spencer, 
To! — 7 - 

Rye T. & Son, Inc., 16th & 
"Rockwell se" Chicago 8, Ill. 


BEARINGS, Roller 

Ball & Roller Bearing Co., Danbu 

International Ball & Roller os — 3123 
Eastlake, Seattle 2, Wash 

Marlin-Rockwell Corp., 402 Chandler Bidg., 
Jamestown, N. 

Rollway Bearing ei. tnc., 541 Seymour St., 
Syracuse, 

F Industries, Inc. Philadelphia, Penna. 
Sonnet Tool & Mfg. Co., Hawthorne, Calif 
_(Milling Machine, Saceart 
Timken Roller Bearing Co., Canton, Ohio 


BEARINGS, Thrust 
Ball & Roller Bearing Co., ny, Conn. 


Bunting Brass & Bronze Co., 5 Spencer, 
Toledo, Ohio 


Fafnir Bearing Co., New Britain, Conn. 


Marlin-Rockwell Corp., 402 Chandler Bidg., 
Jamestown, N. 


a Ball Bearing Co., Nicetown, Philadelphia, 


Rollway Bearing Co., Inc., acuse, N. Y. 
S K F Industries, inc. Pilickeisrine’ Penna. 
Timken Roller Bearing Co., Canton, Ohio. 


BELTING, Transmission 


Houghton & Co., 303 W. Lehigh Ave., 
Philadelphia 33, Penna. 


BELT SANDERS—See Grinding 
Machines, Abrasive Belt 


BENCH CENTERS 

Brown & Sharpe Mfg. Co., Providence, 

Sundstrand Meh. Tool Co., 3 tith® ‘st 
Rockford, Ill. 


BENDERS, Bar, Tube, Channel, etc. 
Greenlee Bros. & Co., 2136—12th St., Rock- 


ford, Ill 
Wallace Supplies Mfg. Co., 1310 W. Diversey 
72 Public Ledger Bldg., Phila- 


Park mys ais 14, 
delphia 3, ‘Penna. 


BENDERS, Plate, Etc. 
Cone Shaper Co., P.O. Box 111, Cincinnati 
P io 

Niagara Mch. & Tool yy ete 637 Northland 
Ave., Buffalo 11, N. Y. 

Wallace Supplies Mfg. Co. 1310 W. Diversey 
Parkway, Chicago 
‘ood, R. D., 1072 P Public cia Bldg., Phila- 

delphia 5, Penna. 


BENDING MACHINES, Hydraulic 
Bethlehem Stee! Co., Bethle Pa. 
ee. Forge Co., 490 Broadway, Buffalo, 


Chambersburg Engrg. Co., Chambersburg, Pa. 
Denison ar eae Div. ‘American Brake Shoe 
Co. Dublin Rd. Columbus 16, Ohio 
Hydraulic Pres? Mf i. Mount Gilead Ohio. 
Niagara Machine Fal as 683 North- 
and Ave., Buffalo, N. 
Verson Allsteel Press ‘Co. Sard St. & S. Ken- 
wood Ave., Chicag ‘tu. 
Wallace Supplies Mio, "Co., 1310 W. Diversey 
Parkway, Chicago 14, Ill. 


BENDING MACHINES, Pipe 
— Forge Co., 490° Broadway, Buffalo, 


Wallace Supplies Mfg. Co., 1310 W. Diversey 
Parkway, Chicago 14, {il. 


BENDING ROLLS 


leveland Punch & Shear Works Co., 3917 
cies Clair Ave., Cleveland, 


Ohio 
Mch. & Too! Wks., 637 Northland 
Ave., Buffalo 11 


Wallace Supplies Mtoe Ps 1310 W. Diversey 
Parkway, Chicago 14, fu. 


BLAST CLEANING EQUIPMENT 
Pangborn Corp., Hagerstown, Md. 


BLOWERS 
ore Forge Co., 490 Broadway, Buffalo, 


BLUING LAYOUT 
Dykem Co., 2307 N. 11th St., St. Louis 6, Mo. 


seer ond NUT MACHINES 
rban 


So + and 42 Exchange Place, 
bay Ket 


N. 
Waterbury pAte® Foundry & Mach. Co., Wa- 
terbury, Conn. 


BOLTS, NUTS AND SCREWS 


Allen Mfg. Co., Bloomfield, Conn 
Bethlehem Steel Co., 701 cal Third St., 
Bethlehem, P: 


Northwestern Tools, Inc., 115 Hollier Ave., 
ton 3, Ohio. 
Orban Kurt So, 1. tag 42 Exchange Place 
Jersey City 2 
Trans National Sean Corp. (T.N.F.), 1052 
E. ——, Avenue, Linden, N. J. 
bes -be «ead . & Co., 400 Vulcan St., Buffalo, 


‘ 


BOOKS, Technical 
Industrial Press, 93 Worth St., New York 13, 


BORING BARS 
— Bros. bag Co., 5213 W. Armstrong 
hicago 4 

Bullard Co., 286 Canfield Ave., Bridgeport 6, 
onn 

Davis Boring Tool Div., Giddings & Lewis 
Machine Tool Co., Fond du Lac, Wis. 

oes ‘hot Div., a W. Fourteen Mile 

al Oak 

imme Milling Miche Co, 2442 Douglas St., 
ockford, Ill. 

Kennametal tInc., Latrobe, Penna 

Metallurgical Products Dept. of General Electric 
Co., 7 geal Roosevelt Park Annex, Detroit 

, Mic’ 
— Engineering Co., Frankenmuth 2, 


ich. 

Van Norman oo Co., 3640 Main St., 
Springfield 7, 

Warner & Swasty, 3701 Carnegie Ave., Cleve- 


land 3, 
Wesson Co. ‘$220 Woodward Heights Blvd., 


Detroit 20, Mich. 
Wiiems. J- H. & Co., 400 Vulcan St., Buffalo 


BORING HEADS 


American setsioss Corp., 1232 Penn Ave., 
Pittsburgh 


Pa. 
Baker Brothers. ‘Inc., 1000 Post Ave., Toledo 


Sridgeport “Machines, Inc., 500 Lindley St., 
Bridgeport 6, Con 

Bryant Chucking Grinder Co., Clinton St., 
Springfield, Vt. 

Davis Boring Tool Div., Giddings & Lewis 
Machine Tool Co., Fond du Lac, Wis. 

a pf omeey aS Sy ioe W. Fourteen Mile 

Royal k, 
Heald Machine = tr i0- New Bond St., Worces- 


ter Mass. 

In he Milling Mch. Co., 2442 Douglas St., 
ockford, Ill. 

Mummert-Dixon Co. Hanover, P. 


Standard Electrical Tool Co., 2500 River Rd., 
Cincinnati 4, Ohio. 


a ay Engineering Co., Frankenmuth 2, 


Wesson Co., 1220 Woodward Heights Bivd., 
Detroit 26, Mich. 


BORING MACHINES 


on 4 Bros. Inc., 1000 Post Ave., Toledo 


Ohio 
Buhr, —g 4 Tool Co., 839 Greene St., Ann 


Ar 
pulang Co., eae 6, 
Co., = 15001 S. Fi- 
¢ ~4.. alif. 
Consolidated Mi Mch. ‘Too! Div., 565 Blossom Rd., 
oc! 
Coss corn. 40% Lexington Ave., New York 17, 


Cross Co., P. O. Box 3835, Park Grove Postal 
Sta., Detroit 5, Mich 


ore Wie = 4460 N. 24th St., 
~ WR. 1 
Deviee Machine Co, Fair St., Royal Oak, 


Mic’ 
Drillmation Co., Inc., Centerline, Mich. 
a ay for? 1200 Oakman Blvd., Detroit 


Giddings 4 ¢ “Lewis Machine Tool Co., Fond du 

ac, W 

Gray Co., “6. A., 3611 Woodburn Ave., Cin- 
cinnati_ rp Ohio 


Hamilton Div. Baldwin-Lima-Hamilton Corp., 
Hamilton, Ohio 


Heald — Co., 10 New Bond St., Worces- 
ter 6, Mass. 


(Continued on page 218) 
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Cylinders need not 
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With Extras ... At No Extra Cost 


METAL PISTON ROD SCRAPER—pro- 
tects rod packing, cylinder bore 
and rod surface by removing all 
foreign particles. 


NEW “SUPER” CUSHION for air or 
METALLIC SELF-ALIGNING MASTER 
CUSHION for oil. 


HARD CHROME PLATED CYLINDER 
BORES AND PISTON RODS for greater 
protection and reduced wear. 


ONE PIECE PISTON assures better 
alignment, longer bearing and pack- 
ing life. 


FORGED SOLID STEEL HEADS through- 
out entire line. 


PILOTED PACKING GLAND with extra 
long bearing for additional strength 
and support to piston rod. 


NO TIE-RODS TO STRETCH—gives 


you 360° port rotation . . . less 
space used .. . full strength. 
STREAMLINED DESIGN . . . operating 


pressures to 200 PSI, air; 1,000 
PSI oil, non-shock. 
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Specify the 


“Ty - 














oD Spacemaker 


for longer, more efficient cylinder service 


You too—can reduce replacement expenditures 
—lower maintenance costs with the T-J Space- 
maker cylinder line. Designed and engineered 
for ruggedness, and accuracy of operation, the 
Spacemaker assures longer, uninterrupted 
operation. 


The T-J Spacemaker eliminates tie-rods, gives 
greater strength, saves space ...and reduces 
costs in all push-pull operations. Immediate de- 
livery in a complete range of styles and capac- 
ities ...air or oil. Write for Bulletin SM 155-4, 
today. The Tomkins-Johnson Company, Jackson, 
Michigan. 


Decree 300 NSON 


RIVITORS.. AIR AND HYDRAULIC CYLINDERS. CUTTERS... CLINCHORS 
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ie --* Miling Mch. Co., 2442 Douglas St., 


Jones & y im yy A Co. Sprinafield, Vt. 
Kaukauna Machine & Foundry Div., ings 
& ony | Machine Tool Co., Kaukauna, Wis. 


Kearney Trecker c , 6784 W. National, 
Png og RP sod E. Ni fee a 
Detroit 34, Mich.” ne 


34, 
Moline Tool’ Co., Moline, 
ey Automatic Tool ‘cit Inc., S. 7th and 


N. n 
Olivetsi Pa of America, 42-33 Northern 
land City 1, 


Ivd., Long Isl 
New Britain Mch. Co. New Britain-Gridley 
pe. OW. he 4 Britain C onn 

jofsson sing, Mich 
pee = Kirt Go ~ 


Inc., 42 mag Place, 


N. 
shaffield top "Box 893 Dayton 
der Corp., 3400 E. Lafayette Ke "Setroit 


Mic! 
eatin Inc., Akron, N. Y. 


BORING MILLS, Horizeatel 


1232 Penn 
. aad tae Fat Pa. 
uliard Co., Bridgeport 6, 
Cincinnati ‘Gilbert Machine To Tool Co., 3366 
Beekm: on ee newman 23, Ohio. 
. Tool Div., 565 Blossom Rd., 
Rochester 


‘ia 
Cosa Corp., 40% Lexington Ave., New York 17, 
DeViieg Machine Co., Fair St., Royal Oak, 
Espen-Lucas Machine Works, Front St. and 


Girard Ave., Philadelphia, Pa. 
Giddings i Lewis Machine Tool Co., Fond du 


Ave., 


Lac, 

Gray, G. Co., 3611 Woodburn Ave., Cin- 
cinnati An Tm io, 

Lucas Mch. | Div., New Britain a. Co. 
12302 Ki , ives, Cleveland 8, 


New Britain Mch. Co., New Sritne Com. 
Snyder oo —-. 3400 E. ‘Lafayette Ave., Detroit 





Heavy duty attachments 
increase versatility 
of dependable, low-cost 














fey | Duty Offset 
Vertical Milling Attachment 





Universal Milling Attachment 





Toolmakers Overarm 





Send coupon for 


operations . . 


> — Sarva 


GREAVES MILLS 


“THE MOST MILL FOR THE LEAST MONEY” 
A full line of attachments and accessories offer 
outstanding flexibility for all types of milling 
. with GREAVES MILLS. 

Make your own comparison of 22 specifications of 
Greaves and 7 other leading milling machines. 


e table 


yptional 


__ Send Com Chart. I will mak 
; of GREAVES MILLS with other makes“ “O™POT=™ 


on Attachments and Accessories for 


TITLE 








FREE Comparison | NAME 
Chart and detailed FIRM 
descriptive literature 


on easy-to-use 





attachments. 
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BORING MILLS, Vertical 

American Schiess Corp., 1232 Penn Ave., 
Pittsburgh 22, Pa. 

——-. Charles, 5 Rue Montalivet, Paris 


Fran 
Bullard ¢ Co., 286 Canfield Ave., Bridgeport 6, 


onn. 

Consolidated seh, Tool Div., 565 Blossom Rd., 
Rochester N. 

Cosa Corp, 405 ‘Lexington Ave., New York 17, 


Giddings & & Lewis Machine Too! Co., Fond du 

ac 

Hamiiton Div. 
Hamilton, Ohio 

Kaukauna Mechine & Foundry Div., Giddings 
& Lewis Machine Tool Co., Kaukauna, Wis. 

King Machine Tool iv., American Steel 
Foundries, 1150 Tennessee Ave., Cincinnati 

io. 


Baldwin-Lima-Hamilton Corp., 


New ‘Britain Mch. Co., New Britain, Conn. 
Sn ~~ cae.. 3400 E. Lafayette Ave., Detroit 
, Mich. 


BORING TOOLS 


American schiges., co 1232 Penn Ave., 
Pittsburgh 22, 
Bros. "Toei, Co., 5213 W. Armstrong 
hicoge 46, 
Bullard Co., 286 Canfield Ave., Bridgeport 6, 
Div., a 9 & Lewis 
Fon: x Lac, Wis. 
DeVlie: roerees Div. 2720 W. Fourteen Mile 
Road, yal Oa Mich. a 
a ek om. 1200 Oakman Bivd., Detroit 
Maxwell ae, Inc., Ashtabula, Ohio 
Metallurgical Products Dept. of General Elec- 
tric Co., Box 237, Rocssvelt Park Annex, 
Detroit 32, Mich. 
ig 1 & Whitney Co., Inc., West Hartford, 


onn 
Vascoloy-Ramet Corp. 


Waukegan, Ill. 
Wesson Co., 1220 oodward Heights Bivd., 
Detroit 26, Mich. 


woes 7. . & Co., 400 Vulcan St., Buffalo 


onn. 
Davis Borin ree 


Machine Tool 


BRAKES, Press and Bending ; 

Cincinnati Shaper Co., P. O. — 111, Cin- 
cinnati 11, Ohio. 

Cleveland Crane a Engrg. Co., Wickliffe, 

Ferracute Machine Co., Brid igeport, } 

Lodge & Eripley, Se Co., 1 Hamilton || ohio.” 

Niagara Mc Wks., 637 Northland 
Ave., Buffalo iis at 

Verson’ Allsteel Press Co.,” 93rd St. and S. 
Kenwood Ave., Chicago, Ill. 


BRASS 
American Brass Co., 25 Broadway, New York 


Mueller Brass Co., Port Huron 35, Mich. 
Revere Copper & "Brass, Inc., 230’ Park Ave., 
New York, N. Y. 


BROACHES 
du Mont Corp., Groen tied. Ma 
Ex-Cell-O Corp., 1200 Ockman “Blvd., Detroit 


32, Mich. 

Metallurgical Products Dept. of General Elec- 
tric Co., Box are Roosevelt Park Annex, 
Detroit a2. Mich 

National Broach & Mch. Co., 5600 St. Jean 
Ave., Detroit 2, Mich. 

Orban, Kurt So. Inc., 42 Exchange Place, 
Jersey City 2 a 

Sundstrand Mch. Tool Co., 2531—1Ith St., 


Rockford, Ill. 

Threadwell Tap & Die Co., 16 Arch St., Green- 
field, Mass 
esson Co., 1220 Woodward Heights Bivd., 


Detroit 26, Mich. 


BROACHING MACHINES, Internal 
Orban, Kurt Co., Inc., 42 Exchange Place, 


ty 2, N. 
Sundstrand Meh, Tool Co., 2531—IIth St., 


Rockford, 
Wilson, K. R., Inc., 211 Mill St., Arcade, N. Y. 


BROACHING MACHINES, Surface 

Cincinnati Milling & Grinding Mchs., 
Cincinnati, Ohio. 

Orban, Kurt i Inc., 42 Exchange Place, 
Jersey City 2 

Sundstrand Mch. Tool Co., 2531—IIth St., 
Rockford, Ill. 


Inc., 


BRONZE 
American Brass Co., Waterbury 20, Some. 
Mueller Brass Co., Port Huron 35, 
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- | 250,000 Power Tools 
per year with 
Cities Service 
Pacemaker T 


Porter-Cable, one of the world’s largest manu- 
facturers of portable wood-working tools, has 
long known the value of quality in a lubricant 
as well as in a power tool. Each piece of equip- 
ment made by Porter-Cable is carefully pre- 
tested before manufacture and then continually 
tested for years after its original appearance 
on the market. It is this kind of thoroughness 
that led to Porter-Cable’s choice of Cities Service 
Pacemaker 300 T as the hydraulic oil to power 
their Fostermatic Screw Machines and Landis 
Grinders. 


But Cities Service Pacemaker T is more than 
a hydraulic oil... it is a multi-purpose line of 
lubricants suited for many applications. Porter- 
Cable also uses Pacemaker 300 T for lubricating 
valves in the plant’s compressors. Pacemaker T 
can be used to lubricate bearings, diesel engines, ; 
electric motors, generators, reduction gear . Porter-Cable Machine Company 
drives, turbines and in circulating systems. Syracuse, New York 


Pacemaker T is available in various viscosi- 
ties to give you one line of quality lubricants 
that can save costly warehouse space by simpli- 
fying your inventory ...cut maintenance costs 
and extend equipment life. These oils have high 
viscosity index, excellent heat resistant proper- 
ties and are chemically fortified against oxida- 
tion, corrosion, rust formation and foaming. 














Porter-Cable Research Engineer 
testing engine for new 
lawnmower the company 
will produce soon. All new 
products undergo exten- 
sive research and testing 
before production. 

Contact your nearest Cities Service office and 
an experienced Lubrication Engineer will call 
to make specific recommendations for your plant 
on the use of Pacemaker T. Or for further infor- 
mation, write: Cities Service Oil Company, Sixty 
Wall Tower, New York 5, N. Y. 





Backbone of Production Line is 
AutomaticScrew Machine. 
Pacemaker T gives out- 
standing performance as 
hydraulic medium in these 
machines as well as in 
Landis grinders and as a 


C | T | E S (A) SE RVIC 7 general lubricant! 


QUALITY PETROLEUM PRODUCTS 











MACHINERY, August, 1959 For more data, circle this page number on inqu‘ry card 219 


XUM 








B-C 


Product Directory 





ee ad — ? 


HOW TO 
GET A 


‘nood-ttor 


PRODUCTION! 


The diagonal knurled head on all 
Blue Devil Socket Cap Screws gives 
you a “non-slip” grip that eliminates 
the danger of fumbling during assem- 
bly. It’s typical of the quality, design 
and manufacture you'll find in all 


ef] ® 


SOCKET SCREW 
PRODUCTS 


SOCKET 






SET SCREWS 
i> 
“LED-LOK”® 
SOCKET SCREWS Gi 
i 
PIPE PLUGS 
| SOCKET DOWEL PINS 
CAP SCREWS 
SOCKET 
FLAT HEAD SHOULDER SCREWS 
CAP SCREWS Z 
BUTTON HEAD SOCKET SCREW 
SOCKET SCREWS 





“SAF-LOK’’@ 


KEYS & KITS 
SOCKET SCREWS 


Actual cross-section diagram shows how cold forming of Blue 
Devil Socket head insures unimpaired fiber continuity. 





SOLD ONLY THROUGH AUTHORIZED INDUSTRIAL DISTRIBUTORS 


MEMBER ASMMA 


SAFETY SOCKET SCREW CO. 


6513 North Avondale Avenue . Chicago 31, Illinois 
Warehouses at: Los Angeles « Detroit * New Haven + New York City 
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sae oe 


Ete. 
Osborn a," '. 5401 Hamilton Ave., Cleve- 
land, Ohio. 


Industrial, Tampico, Wire 


BUFFERS 

—e  Deeenry Builders, Inc., Kalama- 
zoo, Mic 

Standard Electrical Tool Co., 2488-90 River 
Rd., Cincinnati, Ohio 


BULLDOZERS, Metalformin 

a ear Steel Foundry & Machine Co., Birds- 
oro, 

cme Eng. Div., American Steel nein, 
1150 Tennessee Ave. Soernas 29, 

Erie Foundry Co., 1253 W. 12th a Erie: 


nna. 
‘ood, R. 1072 Public Ledger Bidg., Phila- 
delphia 2 ‘Penna. 


BURNISHING MACHINES 

Hamilton Div., Baldwin-Lima-Hamilton Corp., 
Hamilton, Ohio 

Lamb, F. Joseph °Co., 5663 E. Nine Mile Rd., 
Detroit 34, Mich. 


BURRING MACHINES—See Deburring 
Machines 


BURRS—See Files and Burrs, Rotary 


BUSHINGS, Drill Jig 
Excel Ss Corp., 1200° Oakman Bivd., Detroit 


Mich 

Metal Corbides a 6001 Southern Bivd., 
Youngstown 12, Ohio. 

Universal Engrg. €o., Frankenmuth, Mich. 


BUSHINGS, Hardened Steel 


Universal Engrg. Co., Frankenmuth, Mich. 


BUSHINGS, Non-ferrous and Powdered 
1 


eta 
Bunting Brass & Bronze Co., 715 Spencer, 
Toledo Ohio. 
Universal Engrg. Co., Frankenmuth, Mich. 


CALIPERS, Spring, Firm-Joint, Transfer, 
Hermaphrodite, etc.—See Layout and 
Drafting Tools, Machinists’ Small 
Tools 


CALIPERS, Vernier 

Brown & Sharpe Mfg. Co., Providence, R. 1. 

DoAll Co., Des Plaines, Ill. 

Scherr, George, Co., Inc., 200 Lafayette St., 
New York iv a N.Y. 


CAM CUTTING MACHINES 

Cincinnati ‘ee & Grinding Mchs., Inc 
Cincinnati Shio 

Cosa he 405 Lexington Ave., New York, 


Orban, Kurt Co., 5 42 Exchange Place, 
Jersey City 2, N. 

Pratt & Whitney é6., Inc., West Hartford, 
Conn, 

Van Norman Machine Co., 3640 Main St., 
Springfield 7, Mass. 


CAMERAS, High Speed 
Wollensak Optical Co., Rochester 21, N. Y 


CAM MILLING AND GRINDING 
MACHINES 

Amaticen Schiess Corp., 1232 Penn Ave., Pitts- 
ur 

Baird Machine C Co., 1700 Stratford Ave., Strat- 
ford, Conn. 

Cincinnati Milling Machine Co., Oakley, Cin- 
cinnati, Ohio. 

Landis Tool Co. Waynesboro, Pa 

Rowbottom Machine Co., Waterbury, Conn. 


CAMS 
Brown & Sharpe Mfg. Co., Providence, 
Eisler Engrg. Co., Inc., 750 S. 13th, ha 


5 OS. 
Rowbottom Machine Co., Waterbury, Conn. 
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Unique Mill Forges and Rolls 
circular products in one operation 


In less than one minute, this Bethlehem mill—the only one of its kind in the country 
—turns out a top-quality impression-die steel forging at a cost that’s hard to match. 


This is Bethlehem’s famed circular- 
products mill—the Slick Mill. Named 
for its designer, Edwin E. Slick, this 
unique machine produces impression- 
die circular forgings ranging from 10 
in. to 46 in. OD; as-rolled weights 
ranging from 100 to 2,000 Ib. It han- 
dles almost any grade of steel—carbon, 
alloy or stainless, as well as certain 
heat-resistant grades. 





How It Works 


Designed to operate in a horizontal 
plane, Bethlehem’s Slick Mill is con- 
structed with two revolvable spindles on 
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which face plates are mounted. These 
face plates support the impression dies 
that form the steel billet into shape by 
a combination press and rolling action. 

After the steel billet is heated and 
descaled, it is centered between the 
dies of the Slick Mill. Then a 1500-ton 
hydraulic ram actuates the spindle on 
the straight side of the mill, upset 
forging the billet. When this cycle is 
completed, a 2,000-hp motor actuates 
the spindle on the angle side of the 
mill and the rolling cycle begins. By 
continuing the upsetting action and 
rotation of the dies and work, the 
material flows into the recesses of the 
dies, resulting in the desired shape. 
The entire rolling cycle takes about one 
minute. 

After rolling, excess material in the 
form of flash is sheared off; the hub, 
when necessary, is punched; and the 
forging is inspected. 


aici 





40%” >> ¢ 
- pal 






L 
¥ 
17 
THIN DISC SHAPES like this are 
easy to forge on the Slick Mill. 


Cost-Saving Features 


Quick operation: Only one minute is 
needed to convert a heated slug into a 
contoured forging, whether the prod- 
uct weighs 100 or 2,000 Ib. 

Quick die changes: Only 15 minutes 
are needed to change and set up dies. 
Even production runs as small as 25 
or 50 pieces are economical. 


Low die charges: Since contact time 
between die and work is very brief, 
and because there is no impacting, 
low-cost die blocks can be used. In 
many cases, die charges are 4 to % 
less than conventional impression dies. 
Less steel needed: Utilizing the prin- 
ciple of forging design, the Slick Mill 
can produce lighter-weight sections 
without sacrificing strength. 

Good physical characteristics: The 
process insures excellent grain flow, 
machinability and soundness. 





Bethlehem’s Slick Mill is readily 
adapted to jobbing or production 


quantities of forged circular products 


such as: gear blanks, fly wheels; crane 
track wheels; sheave wheels; brake 
drums; clutch discs; couplings; tire 
moulds; and turbine or compressor 


wheels. Products may be specified as- 
rolled or rough machined to specifi- 
cations. 

Your inquiry—whatever the quan- 
tity involved—will receive prompt at- 
tention. Call or write the Bethlehem 
sales office nearest you today. 


BETHLEHEM STEEL COMPANY, BETHLEHEM, PA. 


Export Distributor: Bethlehem Steel Export Corporation 


BETHLEHEM 


STEEL 
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GREATER ACCURACY 


aria 


GOSS .DELEEUW 








AUTOMATIC 
CHUCKING 
MACHINES 


One of the many important advantages be- 
ing realized with this new chucker is the 
performing of ALL finishing operations on 
a single chucking of the work. In addition 
to the time saved, this feature, exclusive 
with Goss & De Leeuw “1-2-3” machines, 
means only one handling of the work with 
an attendant greater accuracy. This ma- 
chine is in a class by itself in precision 
finishing. 




































In Goss & De Leeuw "1-2-3" Auto- 
matic Chucking Machines, one, two, or 
three ends of the work are machined 
simultaneously or in sequence. There 
is no need for resetting, retooling or 
secondary operations. More work 
from one machine and greater ac- 
curacy are matters of record. 








Ask for illustrated literature describing the 
operation of this chucker in detail. Send 
samples of your work for time and cost 
estimates. 





ne 
GOSS & 
DELEEUW /,7 


whe 
ral so 










MACHINE COMPANY, KENSINGTON, CONN., U.S.A. 
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CARBIDES 
Allegheny Ludium Stee! Corp., Pittsburgh, Pa. 
Chiser. atrobe, 411 W. Ontario St., Chicago 


DoALL Co., Des Plaines, Ili. 

Kennametal, Inc., Latrobe, Penna. 

Linde Co., 30 E. 42nd St., New York 17, N. Y. 

Metal Carbides Corp., Youngstown, Ohio. 

Metallurgical Products Dept. of General Elec- 
tric Co., Box 237, Roosevelt Park Annex, 
Detroit 32, Mich. 

Vascoloy-Ramet Corp., Me cree yt i. 

Wesson Co., 1220 Woodward Heights Blvd, 
Detroit 20, Mich. 


CASTINGS, Die 
American Brass Co., Waterbury 20, Conn. 
Madison-Kipp Corp., Madison, Wis. 


CASTINGS, Non-ferrous 

Bethlehem Steel Co., 701 East Third St., Beth- 
lehem, Pa. 

Mueller Brass Co., Port Huron 35, Mich. 

Shenango Furnace Co., Dover, Ohio. 

Textile Machine Works, Reading, Penna. 

Vascoloy-Ramet Corp., Waukegan, Ill. 


CASTINGS—Gray Iron, Malleable 
ag amy Steel Co., 701 East Third St., Beth- 


lehem, Pa. 
Hill Acme Co., 1201 W. 65th St., Cleveland 


a io. 
Kaukauna Machine & Foundry Div., Giddings 
Lewis Machine Tool Co., Kaukauna, Wis. 

Malleable Castings Council, 1800 Union Com- 
merce Blidg., Cleveland 14, Ohio. 

Shenango Furnace Co., Dover, Ohio. 

Sundstrand Mch. Tool Co., 2531 11th St. 
Rockford, Ill. 

Textile Machine Works, Reading, Penna. 


CASTINGS, Steel, Stainless, etc. 

a at Ludlum Steel Corp., Pittsburgh, Pa. 

Bethlehem Steel Co., 701 East Third St., Beth- 
lehem, Pa. 

Birdstoro Steel Fdry. & Mch. Co., Birdsboro, Pa. 

Jessop Steel Co., Washington, Penna. 


CENTER-DRILLING MACHINES 
Boke — Inc., 1000 Post Ave., Toledo 
R io. 
Sundstrand Mch. Tool Co., 2531 IJIth St., 
Rockford, Ill. 


CZNTER PUNCHES—See 
Small Tools 


Machinists’ 


CENTERS, Grinding Machines, Indexing 
Head and Lathe 

DoAll Co., Des Plaines, III. , 

Metal Carbides Corp., Youngstown, Ohio. 

Metallurgical Products Dept. of General Elec- 
tric Co., Box 237, Roosevelt Park Annex, 


Wesson €o., 1220 Woodward Heights Blvd., 
Ferndale, Mich. 


CERAMIC TOOL MATERIAL—See Tool 
Material, Ceramic 


CHAINS, Power Transmission and Con- 


veyor : 
Boston Gear Works, 14 Hayward St., Quincy 
. Mass. 


CHUCKING MACHINES, Multiple-Spin- 
die Automatic 
-— Co., 286 Canfield Ave., Bridgeport 6, 


‘onn. : 

Burg Tool and Mfg. Co., Inc., 15001 S. Fi- 
gueroa, Gardena, Calif. 

Cross Co., P. O. Box 3835, Park Grove Postal 
Sta., Detroit 5, Mich. e 

Goss DeLeeuw Mch. Co., Kensington, Conn. 

National Acme Co., 170 £. 131st St., Cleve- 
land, Ohio. ; 

New Britain Mch. Co., New Britain-Gridley 

ch. Div., New Britain, Conn. 


(Continued on page 224) 
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ESPECIALLY DESIGNED TO... 


SHARPEN CARBIDE FACE MILL CUTTERS 
and better 






BRIEF SPECIFICATIONS 


Grinding wheel spindle range: 





Longitudinal slide movement..................... 5," 
Cross slide movement.................-..---cc0ccc000--- V1" 
Cutter spindle range: 
National Standard Spindle End..............No. 50 
Cross slide movement................-..0..0c000-0-- 13° 
Vertical slide movement.........00..0000....... 1334,” 
Cutter upright swivels..... Bett ....360° 
Grinding wheel spindle drive’ ‘motor. cscosocsl Sa 
KF Tal &TRECKER VERY important feature you need for low-cost, 
mILWAUKEF} efficient sharpening of carbide and H.S.S. face mill 


cutters is built into these Kearney & Trecker 


& A C E M / L L heavy-duty precision Cutter Grinders. 


Handily located controls simplify operation. 


.. Graduated dials facilitate setups. Spindle flywheel helps 
maintain 3400 rpm constant speed during grinding. 
A jeweled-bearing dial indicator is furnished for 


checking finished cutter accuracy. 


handle all types of face mill Three-inch to 7” dia. face mills attach to style “C” 
” arbors and mount on the cutter spindle head, Cutters 
cutters up to 24° in diameter. 8” to 24” dia. bolt directly to spindle nose. 
7 
Accurate to 0.0002 Write for Bulletin G-10, Kearney & Trecker Corp., 


6788 W. National Avenue, Milwaukee 14, Wisconsin. 


eY-t-tfefal-ia-M-laleM-1elilol-1e- Mo) Mada —leit-ilelam- tale) 


—~Freololtlesifela Mm) - eal lak-mm Mele) t-me-}lalet- me r>h-t =| 
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You'll find them better for pressure If they're 


SHENANGO CENTRIFUGAL CASTINGS 







COPPER, TIN, LEAD, ZINC BRONZES 
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HATEVER the inside or outside pressures, Shenango 
centrifugal castings are better able to withstand them 
without failure. 

Parts cast by the Shenango centrifugal process are much 
tougher because their finer, pressure-dense grain avoids stress 
concentrations while providing greater strerigth, better elon- 
gation and freedom from such costly defects as sand inclu- 
sions, blowholes and such. 

Whether you need rings, rolls, sleeves, liners, bushings, 
bearings, mandrels or any annular or symmetrical part... 
ferrous or non-ferrous . . . in whatever shape, size or dimension 
to meet your requirements ... Shenango can do the job, And 
do the job better! 

For informative bulletins on the answers to your tougi. 
problems, it will pay you to write now to: Centrifugally Cast 
Products Division, The Shenango Furnace Company, Dover, O. 


CENTRIFUGAL 
CASTINGS 


ALUMINUM AND MANGANESE BRONZES 


MONEL METAL + NI-RESIST + MEEHANITE’ METAL + ALLOY IRONS 
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Orateen Corp., 2729 Lyons Ave., Lansing, 
ich. 
Pratt & Whitney Co., Inc., West Hartford, 


onn. 
Warner & Swasey Co., 5701 Carnegie Ave. 
Cleveland 3, Ohio. 


CHUCKING MACHINES, Single-Spindle 
Automatic 
— ov 286 Canfield Ave., Bridgeport 6, 


Gisholt Machine So. 1245 E. Washington Ave., 
adison 10, 

Jones & Lamson Mch. Co., Springfield, Vt. 

National Acme Co., 170 £. 131st - on Cleve- 
land, Ohio. 

Potter & Johnston Co., 1027 Newport Ave., 
Pawtucket, R. 

Sundstrand Mch. Tool Co., 2531 IlIth St., 
Rockford, Ill. 

Warner & Swasey ogg 5701 Carnegie Ave., 
Cleveland 83, 


CHUCKS, Air Operated 

Gisholt Machine Co., 1245 E. Washington Ave., 
Madison 10, Wis. 

Logansport Machine Co., Inc., 810 Center Ave., 
ogansport, Ind. 

Schrader’s Son, A., 470 Vanderbilt Avenue, 
Brooklyn ¥. 

Skinner Chuck Co., 95 Edgewood Ave., New 
Britain, Conn. 


CHUCKS, Collet 
~— Tool £o., 2015 Schippers Lane, Kalama- 


Mic 
Gisholt Mech Co., 1245 E. Washington Ave., 
adison We Wis. 
Gorton ne. Co., “Geo., 1321 Racine St., 
Racine, 5; 
Hardinge’ ue Inc., 1420 College Ave., Elmira, 


Jacobs Mfg. Co., West Hartford 19. Conn. 

Kearney & & Trecker a. 6784 W. National, 
Milwaukee 14 

em fae Say “170 E. 131st St., Cleve- 
jan 

New Britain. “MAch, Co., — pee Gridley 
Mch. New Britain, 

Standard Tool Co., 3950 Chester Ave., Cleve- 
land 14, Ohio. 

Universal Engrg. Co., Frankenmuth 2, Mich. 

Warner & Swasey, 5701 Carnegie Ave., Cleve- 
land 3, Ohio. 

ae eet ag 24000 Lakeland Blivd., Cleveland 


—. Combination Universal-Inde- 


penden 

Buck Too! Co, 2015 Schippers Lane, Kalama- 

zoo, Mich 

Geometric- Horton Div., United Greenfield Corp., 
New Haven, Conn. 

Gisholt Mch. Co., Madison, 10, 

Kearney & Trecker Corp., 6784 Ww. ‘National, 
Milwaukee 14, Wis 

L-W Chuck Co., Toledo 4, Ohio 

ey Acme Co., 170 E. 131st St., Cleve- 
jan 

Skinner ho Co., 95 Edgewood Ave., New 
Britain, Conn. 


CHUCKS, Compensating 
or Tool Co., 2015 Schippers Lane, Kalama- 


Mich. 
Burg ‘Tool and Mfg. Co. Inc., 15001 S. Fi- 
gueroa, Gardena, Cal 
sport Mc €o., inc., Logansport, Ind 
Skinner Chuck Co., 95 Edgewood Ave., New 
Britain, Conn. 


CH UCKS, Diephregm 


Woodwort! Co., 1300 E. Nine Mile Rd., 
Detroit Yo Mich. 


CHUCKS, Drill, Key Type 
Jacobs Mfg. Co., West Hartford, Conn. 


CHUCKS, Drill, Keyless 


atte wees Inc., 594 Johnson Ave., Brook- 





lyn 37 N. Y. 
Jacobs Mfg. Co., West Hartford, Conn. 
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Finest, Most Complete Line 
of Permanent Magnetic Chucks* 


O. S. Walker offers the world’s finest chucks — both 
rectangular and rotary —in a full range of sizes. Their 
magnets are the most permanent magnets ever pro- 
duced! They’re ceramic, with many times the coercive 
force of alloy magnets. The face of every chuck is all 
steel (no soft insulating material). Other important 
features: 50% less weight; low, low height; fine pole 
divisions for maximum holding power; easy “on-off” 
lever, with complete demagnetization in “off” position. 
Write for catalog. 


*Patents Pending 


aT 


0.S.WALKER COMPANY, INC. 
WORCESTER 6, MASS. 


Special vacuum chucks’ Bar pole electro-mag- Electro-magnetic Special electroand mag- Standard and 
for holding non-ferrous netic chucks in 81 sizes chucks in 172 sizes netic chucks and mag- __ special demag- 


parts netic holding fixtures netizers 
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OILTIGHT LIMIT SWITCH PRECISION LIMIT SWITCH ; OINLTIGHT CONTROL UNITS OILTIGHT CONTROL STATIONS 
Bulletin 802T with sealed heads Bulletin 802 oiltight. Responds Bulletin 800T. Choice of push Bulletin 800T for up to 16 units 
and bodies. Various operators. to very small operator travel. buttons, lights, and switches. in die cast aluminum enclosure. 


PNEUMATIC TIMERS OILTIGHT PRESSURE CONTROL STANDARD DUTY PUSH BUTTONS FOOT SWITCH 
Bulletin 849. Reliable and accu- _— Bulletin 836. For hydraulic sys- Bulletin 800. Up to three units, Bulletin 805. In rugged die cast 
rate. For on-delay or off-delay. _—_ tems with pressures to 5000 psi. also pilot lights and switches. housing for toughest service. 


ALLEN -BRADLEY | woror 


CONTROL 


Allen-Bradley Co., 1331 S. First St., Milwaukee 4, Wis. In Canada: Allen-Bradley Canada Ltd., Galt, Ont. 
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CHUCKS, Full Floating 


sholt Mch. Co., Madison 10, 
} ae nat bonandy & Co., 1903 R Rone well Se., Chicago 


Universal Engineering Co., Frankenmuth 2, 
Mich. 


CHUCKS, Gear 


Buck Tool Co., 2015 Schippers Lane, Kalama- 
zoo Mich. 
bag gs ag ow. United Greenfield Corp., 
New Haven, 
Le Maire Mochine ‘Toot Co., 2657 S. Telegraph 
d., Dearborn, Mich 


CHUCKS, Independent 


Buck Tool Co., 2015 Schippers Lane, Kalama- 
zoo, Mich. 

Geometric-Horton Div., United Greenfield Corp., 
New Haven, Conn. 

Gisholt Mch. Co., Madison 10, Wis. 

Skinner Chuck Co., 95 Edgewood Ave, New 
Britain, Conn. 


CHUCKS, Lathe 


Bullard Co., Brewster St., Bridgeport 2, Conn. 
Gisholt Mch. Co., Madison 10, Wis. 

Jacobs Mfg. Co., West Hartford, Conn. 

Jones & Lamson Mch. Co., Springfield, Vt. 
Co., Inc., ‘200 Lafayette St., 


N. 
Skinner Chuck Co., 95 Edgewood Ave., New 
Britain, Conn. 
Warner & PS Sic Co., 5701 Carnegie Ave., 
Cleveland 3, Ohio. 


CHUCKS, Magnetic 

Brown & Sharpe Mfg. Co., Providence, R. |. 

Hanchett Ma ~~ Corp, Big Rapids, Mich. 

L-W Chuck Toledo ‘Ohi 

Sendutvand Meh. Tool a. 2531—1 1th s.; 
Rockford, III. 

Walker, O. S. Inc., Worcester, Mass. 


CHUCKS, Power Operated 

Buck Veet co. 2015 Schippers Lane, Kalama- 
zoo, Mic’ 

Gisholt Mch. Co., Madison 10, Wis. 

Logansport Mch. ‘Co., Inc., Logansport, Ind. 

Skinner Chuck Co., 95 Edgewood Ave., New 
Britain, Conn. 


CHUCKS, Quick Change and Safety 
oe vo and Mfg. Co, Inc., 15001 S. Fi- 
Gardena, 
jones “ta. Co., West Hartford 10, Conn. 
— Engineering Co., Frankenmuth a 
ic 


CHUCKS, Ring Wheel 
—- Mch, Co., 414 E. Gardner St., Beloit, 
is. 


CHUCKS, Tapping 
Jacobs Mfg. Co., West Hartford, Con 
Seully-Jones & Co., 1903 Rockwell st, "Chicago 


’ 


CHUCKS, Universal Three-Jaw 


Buck Tool Co., 2015 Schippers Lane, Kalama- 
zoo, Mich. ; 

Geometric-Horton Div., United Greenfield Corp., 
New Haven, Conn. 

Gisholt Mch. Co., Madison 10, Wis. 

Kearney & & Trecker Corp., 6784 W. National, 
Milwaukee 14, Wis. 

L-W Chuck Co., Toledo 4, Ohio 

Logansport Mch. Co., Inc., Logans 

Skinner Chuck Co., ‘95 Ed 
Britain, Con 

Warner & Swasey, 5701 Carnegie Ave., Cleve- 
land 3, Ohio. 


ort, Ind. 
igew Ave., New 


CHUCKS, Wrenchless 
Gisholt Mch. Co., Madison 10, Wis. 


CLAMPS, “C”, Toggle, Toolmakers’ 
Parallel—See Set-Up Equipment 
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CLEANERS, Metal 


Houghton, E. F. & Co., » SS W. Lehigh Ave., 
Philadelphia 33, Pen 

one a ine. 36 Rector St., New 
ork, 


CLUTCHES 


Cleveland Punch & Shear Works ong 3817 
St. Clair Ave., Cleveland 14, Ohi 

Conway Clutch Co., 2747 Colerain hire, Cin- 
cinnati 25, Ohi 

Minster Mch. Ce.  hanates, Vhio. 


COLD HEADING 


National Machine 
Waterbury a aie 
terbury, Con 


vom Ohio. 
& Mach. Co., Wa- 


COLLETS—See Chucks, Collet 


COMBINATION SQUARES—See Machin- 
ists’ Small Tools 


COMPARATORS, Diol, 
Air 

DoALL Co., Des Plaines, III. 

Federal Products Corp., 1144 Eddy St., Provi- 


dence 
Sheffield Corp., Box 883, Dayton 1, Ohio. 


Electronic and 


COMPARATORS, Optical 

DoALL Co., Des Plaines, III. 

Eastman Kodak Co., Rochester, N. 

Jones & Lamson M Springfield, Vt. 

a eg Tools oll Co, Varick St., New 
or’ ,N. 

Scherr, George, “a ¥ 


= 200 Lafayette St., 
New York 12 


. 


COMPOUNDS, Cleaning—See Cleaners, 
Metal 


COMPOUNDS, Cuttings, Grinding, Metal 
Drawing, etc.—See Cutting and Grind- 
ing Fluids 


COMPRESSORS, Air 
ae Pneumatic Tool Co., New York 17, 


CONTOUR FOLLOWER—See 


Tracing 
Attachments 


CONTRACT WORK 
Baker peters Inc., 1000 ‘Post Ave., Toledo 


0, Ohi 
ay E. W. “Co., 1375 Raff Rd., $. W., Canton, 
Eisler ‘nore. Co., 750 S. 13th St., Newark 3, 


Erie Foundry Co., 1253 W. 12th St., Erie, 

enna 

Kearney "& Trecker Corp., 6784 W. National, 
Milwaukee 14, Wis 

National 9 Co., 170 E. 131st ss. 
land, Ohi 

Textile Machine Works, Reading, Penna. 

Ven ym Ce... 176 Waltham St., Watertown 

, Mass. 


Cleve- 


CONTROLLERS 


Aten Sradioy Co., 1331 S. Ist St., Milwaukee, 
is. 


CONTROL SHAFTS—See Lead-screws & 
Splines, Ball Bearing 


CONVEVORS Phy an DUST, CHIPS, ETC. 


Barnes, & John Co., Rockford, i. 


COPPER 


American Brass Co., 25 Broadway, New York, 


Mueller Brass Co., Port Huron 35, Mich. 
Revere Copper Om Brass Inc., 230 Park Ave., 
New York, 7. 


COUNTERBORES AND COUNTERSINKS 
Chicago-Latrobe, 411 W. Ontario St., Chicago 


Circular bay deg Inc., 765 Allens Ave., Provi- 
enc 
Cleveland ‘Twist alee Co., 1242 E. 49th St., 
Cleveland, 
coer Twist Drill Co., Greenfield, Mass. 
Des Plaines, ih. 
Ex- Cell-O | corp. | 1200 Oakman Bivd., Detroit 


Mohdwk Ce Inc., Montpelier, Ohio. 
Mer ®t. Tap & Die Co., 16 Arch St., Green- 
ie 


Wesson co. "1200 Woodward Heights Bivd., 
Detroit 20, Mich. 


COUNTERS 
Starrett, The L. S., Co., Athol, Mass. 


COUPLINGS 
Birdsboro Steel Foundry & Machine Co., Birds- 


ro, Pa. 
Boston Gear Works, 14 Hayward St., Quincy 


Mass. 
James, D. O., Gea / fo. Co., 1140 W. Monroe 
Chicago ve 
Musiles Brass Co., Port Huron, Mich. 
Vanderbilt Ave., 


Schrader’s Sons, A., 
Brooklyn 38, N.Y. 

Walker Inc., O. S., Rockdale St., Worces- 
ter, Mask. 


CRANES, Electric Traveling 
Cleveland Crane & Engrg. Co., Wickliffe, Ohio. 


CUTTERS, Keyseating 

“a Erothers Inc., 1000 Post Ave., Toledo 

DoALL Co., Des Plaines, II! 

—s & Merrill, 1009 So. Water St., Saginaw, 
ich, 


CUTTERS, Milling 
Caner Colman Co., 1300 Rock St., Rockford, 


m...% & Sharpe Mfg. Co., Providence, l. 

Chicago-Latrobe, 411 W. Ontario St., Sidtese 
10, (end mills). 

Cleveland hig a Co., 1242 E. 49th St., 
Cleveland, 

DoALL Co. Des. Paaines 

xen -O CoP 1200 belies Bivd., Detroit 

Gorton, George, Mch. Co., 1321 Racine St., 
Racine, Wis. 

Kearney & Trecker Corp., 6784 W. National, 
Milwaukee 14, Wis 

Kennametal, Inc., Latrobe, Penna. 

Metallurgical Products Dept. of General Elec- 

Box oe Roosevelt Park Annex, 
Detroit 52, Mic 
Motch & Gatananber Mchy. Co., 888 E. 70th 
St., Cleveland 3, Ohio. 

Tomkins-Johnson Co., Jackson, . 

Vascoloy-Ramet Corp., Wauk it. 

Wesson Co., 1220 Woodwar “Heights Bivd., 
Detroit 20, Mich. 


CUTTING AND GRINDING FLUIDS 


— Milling Products Div., Cincinnati, 
cities “Service Oil Co., 70 Pine St., New York, 
Houghton, E. F. & Co., 303 W. Lehigh Ave., 
PPiiedelphia 33, Penna 
— Products, Inc., 36 Rector St., New 
or a 
Shell Oil Co., 50° W. 50th St., New York, N. Y. 
Sinclair Refining Co., 600 Fifth Ave., New 
York, N. Y. 
Ltd., 2727 S. Troy St., 


Stuart, D. A. Oil Co., 
Chicago 23, Il. 
be Inc., 135 E. 42nd St. New York 17 


CUTTING-OFF MACHINES, Lathe Type 

Bardons & Oliver, ane. 1133 W. Ninth St., 
Cleveland 13, Ohi 

Brown & Sharpe Mfg. Co., Providence, R. |. 

Modern Machine Tool Co., “Jackson, Mich. 
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| £%, 
YOU WANT ! 


IT HAS 


a 


Alcoa Aluminum Bars | 


BUNTING 
BEARING ALUMINUM 
offers improved quality 
over low priced Bronze Bars 
and at a comparable price. 
It possesses the important qualities 
which make a good sleeve bearing 
material, namely: 


Good heat conductivity 
Excellent embedability 
Good ductility 

High load-carrying capacity 
High resistance to corrosion 
Conformability to the shaft 
Good fatigue strength 

Your Bunting distributor now has in stock 138 sizes 


of 13” tubular and solid Bunting Bearing Aluminum 
Bars. Write or ask for catalog and literature. 


Other Products Available 
from Your Bunting Distributor 


866 stock sizes of Bunting Cast Bronze Bearings and 
267 sizes of Bunting Cast Bronze 13”’ Bars. 

667 sizes of Bunting Sintered Oil-filled Bronze Plain, 
Flange and Thrust bearings and 84 sizes of 
Sintered Bronze 62"’ Bars. Ask for Catalog 58. 


343 sizes of Bunting Cast Bronze Electric Motor 
Bearings for all motors. Ask for Catalog 258. 





Bunting. 


BEARINGS, BUSHINGS, BARS AND SPECIAL PARTS 
OF CAST BRONZE OR SINTERED METALS. 

ALCOA® ALUMINUM BARS. 

The Bunting Brass and Bronze Company, Toledo 1, Ohio 
Branches in Principal Cities 

Copyright 1958 by The Bunting Brass and Bronze Co., Toledo, O. 
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CUTTING-OFF SAWS, Abrasive Wheel 
Johnson Manufacturin Co., Albion, Mich. 
we Co., 1 New Bond St., Worcester 6, 


Ma 
humana Abrasive o Tacony & Fraley Sts., 


Philadelphia 35, nna. 

Ty-Sa-Man Machine = Inc., 1093 White Ave., 
Knoxville, Tenn. 

Wallace Supplies te Ce, Dees W. Diversey 
Parkway, Chicago 14, 


CUTTING TOOLS—See Too! Matertu. 


—V LINDERS, Air 

Hannifin Co.,., Div. Parker-Hannifin Corp., Des 
Plaines, Ill. 

Hyadraulic Press Mfg. Co., Mt. Gilead, Ohio. 

Logansport Mch. Co., Inc., Logansport, Ind. 

Skinner Chuck Co., 95 Edgewood Ave., New 
Britain, Conn. 

Tomkins-Johnson Co., Jackson, Mich. 


CYLINDERS, Hydraulic 

Barnes, John’ S., Corp., 301 S. Water St., 
Rockford, Hi. 

oo? Pneumatic Tool Co., New York 17, 


Hannifin Co.,., Div. Parker-Hannifin Corp., Des 
Plaines, Ill. 

Hydraulic bress Mfg. Co., Mt. Gilead, Ohio. 

Logansport a Co., Inc. Logansport, Ind. 

aa =e Co., 1569 W. Pierce St., Milwaukee, 


Vickers Inc., Administrative & Engineering Cen- 
ter, Box ‘302, Detroit 32, Mich. 


DEBURRING MACHINES 


se ~~ yaaa Co., 1300 Rock St. Rockford, 

ag 3 

Lamb, F. emma Co., 5663 E. Nine Mile Rd., 
Det roit 34, Mich. 


rban Kurt oo Inc., 42 Exchange Place, 
Jersey City 2 2, 

Osborn Mfg. Co., 5401 Hamilton Ave., Cleve- 
land 14, Ohi 

Sheffield Corp., Box, -— oe 

Wallace Supplies M fq. Ce 


Isto we a 
Parkway, Chicago 


DEMAGNITIZERS 
Blanchard Mch. Co., 64 State St., 


Cambridge, 
Mass. 


DIE CASTINGS—See Casting, Die 


DIE CASTING MACHINES 
B & T Machinery Co., Rockford, Ill. 
Hydraulic Press Mfg. Co., Mount Gilead, Ohio. 


DIE CUSHIONS 

BI ro E. W. Co., 1375 Raff Rd., S. W., Canton, 

Clearing. ow, of U. S. jrtastvten, Inc., 6499 W. 
65th , Chicago 38 

Danly Nasthine Specialties, Inc., 2100 South 
Laramie, Chicago 50, III 

Minster Machine °., Minster, Ohio. 

Verson Allsteel Press Co., 93rd St., 


and S. 
Kenwood Ave., Chicago, i. 


DIE INSERTS, Carbide 

Allegheny Ludium Steel Corp., Pittsburgh, Pa. 

Kennametal, Inc., Latrobe, Penna 

Metallurgical Products Dept. of “General Elec- 
tric Co., Box 237, Roosevelt Park Annex, 
Detroit 32, Mich. 

Vascoloy-Ramet Corp., Waukegan, Ill. 


DIE SETS AND DIEMAKERS’ SUPPLIES 
Bliss, E. W. Co., 1375 Raff Rd., S. W., Canton, 


Ohio. 
Cratex "Mfg. Co., Inc., Burlingame, Calif 


Danly Machine “specialties, Inc., 2100 South 
Laramie, Chicago 50, Ill. 

Lempco Industrial, Inc. Bedford, Ohio. 

Producto Mch. Co., ‘985 Housatonic Ave., 


Bridgeport 1, Conn 
| ae 8 ! 255 North 18th St., 


Too Co., ne., 
Ampere, E. Orange 
haven, N. Y. 


Wales-Strippit, Inc., 


DIE SINKING MACHINES—See Milling 
Machines, Die Sinking, etc. 


DIE STOCKS—See Stocks and Dies 
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NOW YOU CAN 


SAFELY 
REDUCE 


SIZE AND WEIGHT 
OF AIRBORNE 
» INSTRUMENT GEARS 
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The designer now has the opportunity of reducing 
both the size and weight of precision instrument 
gears to be used in aircraft, missiles, etc. In addi- 
tion, these smaller gears are more accurate, 
stronger and have much longer service life. 





Gears up to 200 diametral pitch are now Crush- 
Ground directly from solid hardened blanks at 
production rates comparable to that of cutting 
unhardened gears. 


MATRIX 61 GEAR GRINDER 


Because no heat treatment is needed, fire distortion 


is avoided and AGMA Class 3 Precision is attained: This broadened design latitude is provided by 


ns the Matrix 61 Gear Grinder—the ultimate in 

The Sheffield Crushtrue® Process removes the ie : 
speed, precision and economy. 

danger of tooth surface burns because the sharp 

cutting grains of the crush-formed wheel cut freely 


For full details, write to The Sheffield Corporation, 
without generating excessive heat. 


Dayton 1, Ohio, U.S.A., Dept. 9. 


8217 







ego | a 
BERD co,cotion 
manufacture and measurement for mankind a Rd of Bendix Aviation 
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DIES, Laeger ong Forming, Drawing, Ex- 


cineinnat oo Co., P. O. Box 111, Cincin- 


Metal iges Youngstown, Ohio. 
Menace. P Re. reducts Bep Dept. of Cenerai Elec- 
Botnet "$0" id oosevelt Park Annex, 


Moore Special Tool Co., Inc., 740 Union Ave., 


N Bri im ag aT, onn, 
Ave., Buffalo 11, joa ¥ Wks., 637 Northland 





= £orP-. zp. Lansing, | Mi ch, 
+e ‘Chicago's Inc. Jos. T., 16th & Rockwell 


Vascoloy. ~~ 7, Corp., wet 
Verson “All Allstee! ytd Co., 9 38rd" 5 st and 5S. 


wood Ave, 
Wales-Strippit, on ap ty N. Y. 


DIES, Lettering and Em 
Woles-Strippit Inc., pong we. 


DIES, Self-opening Threadin 
Consolidated om ool Div., 565 Blossom Rd., 
Greentisid Tap + pe “Corp., Green fiel 

Jones & Lamson rt 
paw BFS =~ h Co., Springfield, Vt. 


Wayn 
a oneme’ Co., 170 " 131st St., Cleve- 


=. Thread Cutting—See Stocks and 
les 


DIES, Thread Rollin 
Landis Machine Co. ieee ro 
National Acme Co., 170 E. shee St., Cleve- 


land, O 
ig & Whitney Co., Inc., West Hartford, 


Reed Rolled 7 {™eed Die Co., P. O. Box 350, 


Sheffield Corps, x 893, Dayton 1, Ohio. 


DIE STEELS 


Jessop Steel Co., Washington, Penna. 


DISINTEGRATORS 
ant ging & Grinding Mchs. Inc., Cin- 
Osa Corp., 405 Lexington Ave., New York 


Elox Corp. of Michigan, Troy, Mich. 


DIVIDERS AND TRAMM 
out and Drafting Tools a 


DIVIDING HEADS—See Indexi 
Spacing Equipment ee 


DOWEL PINS 
Sion Mfg. Co., Bloomfield, Conn. 


ly Machine § ! 
nen Chicago 50, ties, Inc. 2100 South 


‘oducto Machine” Co., 985 Housatonic Ave., 


*, cose, 
Tg 7 
Ampere, E. Siar NE~, 255 North 18th St., 


DRAWING COMPOUNDS 
er 4 > pag Inc., 26 Rector St., New York 


Stuart, D. Oil C 
Chiapo 23, Wi, Co” bt 2727 S. Troy St., 


DRESSERS, Grinding Wheel 
DoALL 254 N. Laurel Ave., Des P| I 
Excell 0. ‘Corp., 1200 Oakman Siva Date 


Mic 
—— Tool Co., 834 S. 9th St., Hamilton, 


Metal Carbides Co: Youngst 
Metallurgical Products Dept og Rae Elec- 


Box 237, hone : 

p. "gor Mike oosevelt Park Annex, 
“past ie aa Co., Inc., 724 Union Ave., 
Norton j by Bond St., Worcest. 

— oh, Whitney Co., Inc., West Martone, 


sen Farrer, Co., Inc., 200 Lafayette St., 
aly a Corp., ‘721 Springfield St., Dayton 1, 
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DRIFT KEYS 
Cece Senete, 411 W. Ontario St., Chicago 


DoALL Co., Des Plaines, III. 


DRILL HEADS, Multi e Spinds 
Baker sepehers Inc., 1 t Rete Toledo 


Barnes Drill Co., 814 Chestnut, B + aeagy LL 

Baush Machine Roma Ca., 15 son Ave., 
Springfieid 1, 

ar Forge "ea. “490 Broadway, Buffalo, 


Burg Tool and Mfg. Co., Inc., 15001 S. Fi- 
gueroa, Gardena, Calif. 
agg Div., Atlas Press Co., Kalamazoo, 


ich. 

ou Co., P. O. Box 3835, Park Grove Postal 
Sta., Detroit 5, Mich. 

Ettco Tool Co. Inc., 594 Johnson Ave., Brook- 
lyn 37, N. ¥ 

Jarvis Com. Middletown, Con 

Kearney & Trecker Corp.. he 6784 W. National, 
Milwaukee 14, 

Lamb, F. Jose seph C on "5663 E. Nine Mile Rd., 
Detroit 34, 

Leand Gifford a Box 989, Worcester 1, 


SS 
National Automatic Tool Co., Richmond, Ind. 
Snyder Corp., 3400 E. Fafayette Ave., Detreit 


Mich. 
Thriftmaster Products Corp., 1076 N. Plum 
t., Lancaster, Pa. 
United States Drill Head Co., 616 Burns, Cin- 
cinnati, Ohio. 
2098 Ohi ren 24000 Lakeland Bivd., Cleveland 


DRILL HEADS, von Type 

Barnes Drill Co. }) = a Rockford, Ill. 

Delta Power ical ps Rockwell Mfg. ‘Co., 
nae = 

Hartford pociel Machinery Co., 287 Home- 
stead Ave., Hartford 12, an “ 

Kingsbury Mch., . 

Lamb, F. <eem ine Mile Rd., 
Detroit 34, M 


Snow poh 9 Co., Bellwood, Illinois. 


\ ot ce 
3063" 


DRILL SLEEVES AND EXTENSION 
HOLDERS 
Chicago-Latrobe, 411 W. Ontario St., Chicago 


Cleveland ee ead Co., 1242 E. 49th St., 
coved 
All bes akan. il, 

Greenfield Tap & Die Comp. Geoentiotd, Mass. 

National Automatic Tool Co., Inc., . 7th & N 
Sts., Richmond, Ind. 


DRILLING ATTACHMENTS, Multiple 
Spindle—See Drill Heads, Multiple 
Spindle, and Vises, Machine 


DRILLING AND BORING UNITS, Self- 
contained 
Baker _— Inc., 1000 Post Ave., Toledo 


Barnes, W & John Co., Rockford, Ill. 

Baush Machine Tool Co., 15 Watson Ave., 
Springfield, Mags. 

tee a Tool Co., 839 Green St., Ann 
Arbor, Mic 

Burg Tool and Mfg. Cone Inc., 15001 S. Fi- 
gueroa, Gardena, Cal 

Cross Co., P. O. Box 3835, Park Grove Postal 
Sta., Detroit 5, Mich. 

Ettco ‘Too! Co. inc., 594 Johnson Ave, Brook- 
yn 

Kaukauna Tithe & Foundry Div., Biddings 
& Lewis Machine Tool Co. one, Wis. 

Kearney & vee Corp., 6784 . National, 


Milwauk: > ba 
Lamb, F. J 1 Co., 5663 E. Nine Mile Rd., 
Leland-Gifford = Box 989, Worcester 1, 
Mass. 


Detroit 34, 
National Automatic Tool Co., S. 7th and N 
Sts., Richmond, Ind. 
Olivetti Corp. of America, 42-33 Northern 
Long Island ev a i 
sheffield Corp., Box 8 Dayton i , Ohio. 
Snyder, Co Corp., ga E. "Utemate in Detroit 


eS... “H. Co., Elmwood, 
Zager. on Inc., 24000" akeland Bivd., \ Stand 


DRILLING MACHINES, Automatic 
Baker Brothers Inc., 1000 Post Ave, Toleda 


10, Ohio 
Barnes Drill eo" pat Chestnut, Rockford, mW. 
Barnes, W. F hn Co., Rockford, Ill. 
Baush Machin’ +0 Co., 15 Weson Ave., 
Springfield, Mass. 


Bodine ¢ Corp., 317 Mt. Grove St., Bridgeport 5, 


ay Machine Tool Co., 839 Greene St., Ann 

r r, Mic 

Burg Tool and Mfg. Cte Inc., 15001 S. Fi- 
guerca, Gardena, Calif. 

Cross Co., P. O. Box 3835, Park Grove Postal 
Sta., Detroit S, Mich. 

Davis & Thompson Co., 4460 N. 12th St., 
Milwaukee 10, Wis. 

Edlund Mcnry. Co., Div., Cortland, N. 

Ettco Tool Co. "y inc., 594 Johnson “Ave., i 


Kearney ‘& Trecker Corp., 6784 W. National, 
Milwaukee 14, Wis. 

Kingsbury Mch. ‘ool Com 

Lamb, F. re oH es entne Mile Rd., 
Detroit 34, By 

Leland-Gifford = > Box 989, Worcester |, 


Le Maire Machine Tool Co., 2657 S. 1 2legraph 
Rd., rborn, Mich. 

Moline Too! Co., Moline, Il. 

National Automatic Tool Co., Inc., S$. 7th and 
N Sts., Richmond, Ind. 

Olivetti Corp. of ‘America, ane Northern 
Bivd., Long Island City 1, N. 

Olofsson Corp., Lansing, ay ich, 

Snow Manufacturing , Bell , 

Wales-Strippit, inc., fv N. 

Zoger, Inc., 24000° (okelend Bivd., Cleveland 
3, Ohio. 


DRILLING MACHINES, Bench 
—_— Forge Co., 490 Broadway, Buffalo, 


N. Y. 
a Corp., 15001 S. Figueroa, Gardena, 


a 

Cincinnati Lathe & Tool Co., 3207 Disney St., 
Cincinnati 9, Ohio. 

Caine Div.,’ Atlas Press Co., Kalamazoo, 


Edlund’ ectinesy Co., Div., Cortland, 

Fosdick Mch. Tool Co., 1638 Blue Rock, Cin- 
cinnati 23, 

— Tool =. 834 9th St., Hamilton, 


Homestrand, Inc., Larchmont, N. Y. 

Leland-Gifford Co., Box 989, Worcester, Mass. 

Olivetti Corp. of. America, ha a Northern 
Bivd., Long Island City 1 


DRILLING MACHINES, Deep Hole 
ws pa guaae Inc., 1000 Post Ave., Toledo 


Bau: uS Machine Tool Co., 15 Wason Ave., 
Springfield, Mass. 
— Charles, "5 Rue Montalivet, Paris, 


eure rrTool and Mfg. Co. Inc., 15001 S. Fi- 
gueroa, Garden lena, Calli 
Excell-O Corp., 1200 Oakman Bivd., Detroit 


32, 
Leland-Gitford Co., Box 989, Worcester 1, 


National Automatic tos Co., Inc., S. 7th and 
« Sts., Richmond, 
Pratt & Whitney Co. “Inc., West Hartford, 


onn. 
Wales-Strippit, Inc., Akron, N. Y. 


DRILLING MACHINES, Gang, Multiple- 


spindle 
Baker sopinere Inc., 1000 Post Ave., Toledo 


Barnes Drill Co. os Gate Reskford, 
. F. & John Co. ockford , A. 
Baush Madre “eo Co., Re WwW 
oy field, 
B > orp., Mss Mt. Grove St., Bridgeport 5, 


om 

Buhr Machine Tool Co., 839 Greene St., Ann 
rbor, Mich. 

Cupaeew Corp., 15001 S. Figueroa, Gardena, 


Burg Tool and Mfg. Co. Inc., 15001 S. Fi- 
gueroa, Gardena, Ca 
Cincinnati Bicktord Div. Oakley, Cincinnati, 


ason Ave., 


Ohio. 
Consolidated Mch. Tool be Rochester, N. 
Davis & Thompson Co., 4460 124th St., Mar: 
waukee 10, 
Edlund p 1 Mr Meaty Co. Div., Cortland, N. Y. 
Fosdick Mch. Tool Co., 1638 Blue Rock, Cin- 
cinnati 23, Ohio. 
Gryentee Bros. & ‘Co. 136 12th St., Rockford, 


Hessmen Tool Co., 834 So. 9th ms Hamilton, 


Homestrand, Inc., Larchmont, 

Ingersoll Milling, Machine Ng Sos Fulton 
Ave., Rockford, Ill. 

Lamb, ‘F. conte £0. 5663 E. Nine Mile Rd., 
Detroit 34, Mic 

Leland-Gifford ot “Box 989, Worcester 

Le Maire Machine’ ros Co., 2657 S. Wana 
Rd., Dearborn, Mich. 

Moline Tool Co., Moline, Il. 

National Automatic Tool Co., Inc., S. 7th and 
N Sts., Richmond, 

Olivetti Corp. of America, 42-33 Northern 
Bivd., Long Island Ci N. 


Zags. ‘inc., 4000 Lakeland Bivd., Cleveland 
3, Ohio. 
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ANY TI ME is the right time to order Timken” 52100 steel tubing. We’ll ship with- 


in 24 hours from our new warehouse. 101 sizes of tubing are available, ranging in size from 
1” to 10%” O.D. with a wide selection of wall thicknesses. It’s handy to use when you need less 
than mill quantities, too! We can also give you extra fast delivery on 50 sizes of 4620 tubing. 
The Timken Roller Bearing Company, Steel and Tube Division, Canton 6, Ohio. Makers of 
Tapered Roller Bearings, Fine Alloy Steels and Removable Rock Bits. 
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Speed Reducers 





Gears and Speed Reducers 
for your power transmission needs 


H & S offers a complete line of Industrial Gears, large or small, 
Speed Reducers. Single, double backed by over 70 years experi- 
and triple reduction types using ence: Spur Gears up to 160” dia.; 
Herringbone and Helical gears Spur Racks up to 12 ft. long; Heli- 
provide ratios from 2.31 to 1 up cal Gears up to 125” dia.; Sykes 
to 429 to 1; Worm gear reducers’ Herringbone, up to 60”; Straight 





ratios range from 3.56 to 1 up to Bevel, up to 77”; Worm Gears up to 
10,000 to 1. H&S has also become 60” dia.; Sprockets, up to 48” dia. 
a leader in engineering and build- H & S Gears are available in Steel, 
ing special drives with space- and Cast Iron, Ductile Iron, Bronze, 
cost-saving features. Rawhide, Fibroil, or Bakelite. 


Send for Speed Reducer Catalog No. 55, Gear Catalog No. 57. 





THE /(HORSBURGH & SCOTT\ CO. 


GEARS AND SPEED REDUCERS 
5112 Hamilton Avenue « Cleveland 14, Ohio 
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DRILLING MACHINES, Radial 
American Tool rage | Co., Pearl & Eggleston 
Ave 3 nnati, 10 


Burg i Mfg. Co., Inc., 15001 S. Fi- 
Que a, Calif. 

* Div., Oakley, Cincinnat 
Y, ichine T € 4 
nnati 23, Ohio 
Tool Co., 3207 Disney St 
hear Works Co 7 St 

14 Of 
t Ave Ne k 
F Co., 1638 C 
Cc 
Home Larc nt 


DRILLING MACHINES, Sensitive 
Baker Brothers Inc., 1000 Post Ave., Toledo 


10, io. 
we Forge Co., 490 Broadway, Buffalo, 


Burgmaster Corp., 15001 S. Figueroa, Gardena, 

alif. 

Burg Tool and Mie AG Co., Inc., 15001 S. Fi- 
guera, Gardena, Calif 

Se Bickford Div., Oakley, Cincinnati, 


Cincinnati Lathe & Tool Co., 3207-3211 Disney 
St.. Cincinnati 9, Ohio. 
Clausing Div., Atlas Press Co., Kalamazoo, 


Mich. 
~—— sor, 405 Lexington Ave., New York 


Edlund Machinery Co. Div., Cortland, N. 

Fosdick Mch. id A ee 1638 Blue a s. 
Cincinnati 23, 

—— Tool = 834 S. 9th St., Hamilton, 


Leland.Gifford Co., Box 989, Worcester, Mass. 

National Automatic Tool Co., Inc., S. 7th and 
N Sts., Richmond, Ind. 

Snow Manufacturing Co., Bellwood, Illinois. 

Olivetti Corp. of America, — Northern 
Bivd., Long Island City 1 

Wales-Strippit, Inc., Akron, "NL Y: 


DRILLING MACHINES, Universal Radial 
Kaukaua Machine & Foundry Div., Giddings 
& Lewis Machine Tool Co., Kaukauna, Wis. 


DRILLING MACHINES, Upright 

Baker Brothers Inc., 1000 Post Ave., Toledo 
2 io. 

Barnes, W. F. & John Co., Rockford, Ill. 

Buffalo Forge Co., 490 "Broadway, Buffalo, 


sr. ed Corp., 15001 S. Figueroa, Gardena, 


Burg Tool and Mfg. Co., Inc., 15001 S. Fi- 
gueroa, Gardena, Calif. ; 
Cincinnati Bickford Div., Oakley, Cincinnati, 


io. 

Cincinnati Lathe & Tool Co., 3207 Disney St., 
Cincinnati 9, Ohio. 

Cos e. 405 Lexington Ave., New York 


Ettco Tool Co, Inc., 594 Johnson Ave., Brook- 


Fosdick Mch. Tool Co., 1638 Blue Rock, Cin- 
cinnati 23, Ohio. 

Homestrand, Inc., Larchmont, N. Y. 

Ingersoll Milling Mch. Co., 2442 Douglas St., 

Le Maire Machine Tool Co., 2657 S. Telegraph 
Rd., Dearborn, Mich. 

National Automatic Tool Co., Inc., S. 7th and 
N Sts., Richmond, Ind. 

Rehnberg-Jacobson Mfg. Co., 2135 Kishwaukee 
t., Rockford, Ill. 

Snow Manufacturing Co., Bellwood, Ill. 

Wales-Strippit, Inc., Akron, N. Y. 


DRILLS, Center 
Chicago: Latrobe, 411 W. Ontario St., Chicago 


Circular Tool Co., 765 Allens Ave., Provi- 
dence R. 

Cleveland ‘Twist. Drill Co., 1242 E. 49th St., 
Cleveland, Ohio. 

Cogsdill Twist Drill Co., Greenfield, Mass. 

DoAll Co., Des Plaines, Il. 

Greenfield Tap & Die Corp., Greenfield, Mass. 

Threadwell Tap & Die Co., 16 Arch St., Green- 
field, Mass. 


DRILLS, Core 
Chicago-Latrobe, 411 W. Ontario St., Chicago 


10, tt 
Cleveland Twist = Co., 1242 E. 49th St., 
ore 14, Ohi 
All Co., Des * a sal tt. 
Ex-Cel-o. Corp, 1200 ‘Oakman Blvd., Detroit 


Greenfield ap & Die Corp., Greenfield, Mass. 

Metallurgical Products Dept. of General Elec- 
tric Co., Box 237, Roosevelt Park Annex, 
Detroit 32, Mich. 

Mohawk Tools, Inc., Mntpelier, Ohio 

Wesson Co., 1220 “Woodward Heights Bivd., 
Detroit 20, Mich. 
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THREADWELL TAP & DIE CO. 
GREENFIELD, MASSACHUSETTS 


Stocking Warehouses: New York — Cleveland 
Detroit — los Angeles — Greenfield, Mass. 


€ 
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DRILLS, Deep Hole, Gun 
Chtesoe- Latrobe, 411 W. Ontario St., Chicago 


10, tl. 
Eldorado Tool & Mfg. Corp., Milford, Conn. 
Greenfield Tap & Die Corp., Greenfield, Mass. 


DRILLS, Oil Hole, Oil Tube 

reform. 411 W. Ontario St., Chicago 

Cleveland Te Drill Co., 1242 E. 49th St., 
Clevelan » Ohio 

DoAll Co., Moe’ Plaines, i. 

Greenfield Tap & Die Corp., Greenfield, Mass. 


DRILLS, Portable Electric 
Cheep Pneumatic Tool Co., New York 17 


DRILLS, Portable pneumatic 
a <i f Pneumatic Tool Co., New York 17, 


DRILLS, Ratchet 

Armstrong Bros. Tool ge- 5213 W. Armstrong 
Ave., Chicago 46, 

Chicago-Latr , 411 W. Ontario St., Chicago 


Cleveland Twist Drill Co., 1242 E. 49th St., 
Cleveland 14, Ohio 


DRILLS, Subland 
Chicago-Latrobe, 411 W. Ontario St., Chicago 


Cleveland yo Drill Co., 1242 E. 49th St., 
Cleveland Ohio. 

DoAll Co. bes ys il. 

Greenfield Tap & Die Corp., Greenfield, Mass. 

Mohawk Tools, Inc., Montpelier, Ohio. 





Goth NEW ..2 DIFFERENT 
| SHELDON 15” Caries 














! | 
525910; 


Send in Coupon Vv 
for full Information 


ee ee cee eee ee 







base price 


New. THs double-box 
Headstock (Pat. Pend.) 

New. “WORK-HOLDING ONLY” 
Spindle. 

New. Single-Shift Back Gear 
Lever on Headstock. 

New. Headstock and Apron run- 
ning in oil. 

New. 11%” Hole through Spindle. 
New. 60-pitch Gear Box with 
built-in Lead Screw Reverse. 
New. Amazing LOW PRICE. 


DIFFERENT 


Different. Spindle rigidly 
held in two large “Zero Pre- 
cision tapered rciler bear- 
ings arranged in box-type 
design. 
Different. Electrical switches 
and push-button stations fully 
enclosed in built-in well in head- 
stock. 
Different. Two independent 
clutches in apron for selecting 
power feeds. 
Different. Cam-action tailstock 
clamp for rapid release and in- 
stam locking of tailstock. 
Different. Triple, cogged, V-belt 
tboard drive—eli ites inter- 
mediate shafts—delivers more 





F.0.B. Factory 


(Less Electricals) power to spindle. 
This is an all new lathe that bridges the gap between con- 
ventional belt driven and geared ok lath 


the capacity and power of a geared ad with the econo 
and heme of a belt pA be, ve =| 


8’ bed lengths providing 31”, 42’ and 66” center distances. 


| SHELDON MACHINE CO., INC. 4246 No. Knox Ave., Chicago 41, U.S.A. 


es. It combines 


the. Available with 5’, 6’ and 


| Gentlemen: Please send me information on items checked. : 

1 © The NEW and DIFFERENT SHELDON 15” Lathes } 

1 © Sheldon 0 10” Ey 30" 0 13” Lathes | 

{| O 11” and 13” Variable Speed | 

| Lathes NO Sti ia exdaaeecet naka da Cale We 5 aeutiedonn | 

| (1) High Speed Turret \athes 

j OJ Sebastian 13” and 15” Company Name .......... ET eT Re fee | 

Io mignon ‘an _ achi 
zon ng Machine Compan 

| oO Sheldon 12” Shaper Sect: Ge * Kensie vudbdalvcwes eee Ot co if 

1 © Name of Local Dealer 

| (1 Have Representative Call City .................. ee ee ee 
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= Twist, High-Speed Steel, Carbon 


at SN 411 W. Ontario St., Chicago 


Cleveland iy <4 Drill Co., 1242 49th St., Cleve- 
land 14, 

DoAll Co., Des "date, Wi. 

Greenfield Tap & Die Corp., Greenfield Mass. 

Mohawk Tools, Inc., Montpeli ier, Ohio 

Threadwell Tap & Die Co., 16 Arch, Green- 
field, Mass. 


DRILLS, Twist, Carbide, Carbide-Tipped 

Allegheny Ludlum Steel Corp., Oliver Bldg., 
Pittsburgh 22, Pa 

Chicago-Latrobe, 411 W. Ontario St., Chicago 


10, Ul. 
Cleveland Twist Drill co. 1242 E. 49th St., 
Ry 14, Ohio 
| Co., Des Plaines, I. 
Tap & Die Co., 16 Arch, Green- 
field, Mass. 


DRILLS, Wire 

“ee 411 W. Ontario St., Chicago 
Cleveland Twist Drill Co., Cleveland, Ohio. 
Cogsdill Twist Drill Co., Greenfield, Mass. 
Greenfield Tap & Die €orp., Greenfield, Mass. 


National Twist Drill & Tool Co., Rochester, 
Mich. 


DUPLICATING ATTACHMENTS—See 
Tracing Attachments 


a spews AND CONTROL 


Brown & Sharpe Mfg. Co., Providence, R. 1. 

Hammond Machinery Builders, Inc., Kalama- 
zoo, Mich. 

Pangborn Corp., Hagerstown, M 

Standard Electrical Tool Co., 2450 River Rd. 
Cincinnati 14, Ohio. 


ELECTRICAL DISCHARGE MACHINES 
—See Disintegrators 


ELECTRONIC CONTROL SYSTEMS 


Micro-Path tnc., Ingelwood 2, Calif. 
— -Carlson iv., General Dynamics 
Core. 1493 N. Goodman St. Rochester’ 3, 


ENGRAVING MACHINES 
Com Corp., 405 Lexington Ave., New York 


Gorton, Geo., Mach., 1321 Racine St., Racine, 
is. 


EXTRACTORS, Screw 
sek ys an 411 W. Ontario St., Chicago 


Cleveland Twist Drill Co., 1242 E. 49th St., 
Cleveland 14, Ohio. 

oe bs & os ‘Corp., Greenfield, Mass. 

wien J Co., 400 Vulean St., Buffalo 


‘ 


FACING HEADS 
Cone a Inc., 1000 Post Ave., Toledo 
io. 


Cm Co., P. O. Box 3835, Park Grove Postal 
Detroit 5, Mich. 
cute “Boring Tool’ Div., Giddings & Lewis Mch. 
Tool Co., Fond du Lac. 
Giddings & Lewis Machine Tool Co., Fond du 
ac, 
Kaukauna Machine & Foundry Div., Giddings 
is Machine Tool Co., Kaukauna, Ww: 
Mummert-Dixon Co., Hanover, Pa. 


FANS, Exhaust, Ventilating 
nite Forge Co., 490 Broadway, Buffalo, 


FASTENERS 


Aten Mfg. Co., Bloomfield, Con 
Bethlehem Steel Co., 701 East Third St., Beth- 


lel 
ae ne ku ¢ a a 42 Exchange Place, 
' 
withrs, 5 5? & a 400 Vulcan St., Buffalo 
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showing what OWE versatile Bodine 
is doing for MANNING, MAXWELL & MOORE, Ine. 


HAS Ti | 
5 ae . 


All these parts and operations on ONE 
machine with only TWO dial changes! 


Here is a good example of Bodine versatility . . . and especially 
of the ability of a single Bodine Basic Machine to handle exacting 
jobs of widely differing shapes, sizes, materials and operations .. . 
with changeover reckoned in minutes rather than hours. 

All of these parts are processed with only two dial cHanges. 
Spindles, other accessory equipment, and tooling are also basically 
standardized Bodine units. Retooling for possible future part and 
operation changes will be relatively simple and inexpensive .. . an 
important Bodine feature. 

Isn’t this the kind of time-saving, cost-cutting production engi- 
neering you, too, are looking for? If so, do not hestitate to ask us for ee ae (ee ORILLING, MILCINS 
es production analysis of your next job. Write Dept. M-7. TAPPING, AND SCREW INSERTING MACHINES 
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PROBLEMS 


Let 
Gusher 
Help You 


Write Today 
for information 


Tc 








FEEDERS, Automatic 


Gear-O-Mation Div., Michigan bk Co., 7171 
heres Rd., troit 12, 
—- ‘Co. 


F. , 5663 E. Nine Mile Rd., 
Detroit 34, Mich. 


FILES, Band 
DoALL Co., Des Plaines, III. 


FILES, General-purpose, Swiss Pattern 
DoALL Co., Des Plaines, Ill. 


FILES AND BURRS, Rotary 

DoALL Co., Des eigen, tl. 

Jarvis Co iddietown, Conn. 

styl CorBa Mice Ce., Wic., West Hartford, 


Weneen. Co., 1220 Woodward Heights Bivd., 
Ferndale, "Mich. 


FILING MACHINES 
bat Pneumatic Tool Co., New York 17, 
DoALL Co., Des Plaines, III. 


Oliver Instrument Co., 1410 E. Maumee St., 
Adrian, Mich. 


FILTERS, Coolant and Oil 


Somes Drill Co., .814 Chestnut St., Rockford, 


Cuno Snaincering. Corp., Meriden, Conn. 

Johnson, S. C. Son, Inc., Racine, Wis. 

Marvel Engineering Co., 7227 N. Hamlin Ave., 
Chicago 45, Ill. 


FLAME-HARDENING MACHINES 


Cincinnati gy & and Grinding Mchs., Inc., 
Cincinnati 9 


Gleason Works, 1000 University Ave., Roch- 
ester 3, ¥. 


FLEXIBLE SHAFT EQUIPMENT 
Jarvis Corp., Middletown, Conn. 


FORGING HAMMERS, Steam and Air 


Chambersburg Engrg. Co., Chambersburg, Pa. 
-~" Foundry Co., 1253 W. 12th St., Erie, 
enna. 


FORGING MACHINES, Headers, 
Upsetters, Presses 
Ajax Mfg. Co., 1441 Chardon Rd., Cleveland 


hio 
Bliss,’ E. W. Co., 1375 Raff Rd. S. W. Can- 
‘on 


hio 

Hilt Acme Co., 1201 W. 65th St., Cleveland 
) 

National Machinery Co., Tiffin, Ohio 


Waterbury Farrel. Found ry & ~Mch. Co., 
Waterbury, Conn. 


FORGING, Hollow-Bored 
Bethlehem Steel Co., 701 East Third St., Beth- 


lehem, Pa. 
Mueller Brass Co., Port Huron 35, Mich. 


FORGINGS, Drop 
Bethlehem Steel Co., 701 East Third St., Beth- 


Mueller ‘Bross Co, Port Huron 35, 
Willan 9: H. & Co., 400 Vulcan gf “Buffalo 


Wyman-Gordon Co., Worcester, Mass. 


FORGINGS, Press 

ye og Steel Co., 701 East Third St., Beth- 

Cleveland Punch & Shear Works Co., 3917 St. 
Clair Ave., Cleveland 14, Ohio 

Minster Mch. Co., Minster, Ohio 

Mueller Brass Co., Port Huron 35, Mich. 

Revere Copper & Brass Inc., 230 Park ‘Ave., 
New York 17, N. Y. (die-pressed 

Vanadium-Alloys Steel Co., Latrobe, ee. 

Wyman-Gordon Co., Worcester, Mass 


FORGINGS, Upset 
Bethlehem Stee! Co., 701 East Third St., Beth- 


lehem, Pa. 
Vanadium-Alloys Steel Co., Latrobe, Penna. 


FORMING MACHINES, Cold-Rolling 
draulic Press Mfg. Co., Mount Gilead, Gio 
Michigan Tool Co., Mount Gilead, 
Detroit 12, Mich. 
ra Mch. & Tool Works, 637 Northland 


i. Buffalo, N. Y. 
oder Co., 5500 Walworth, Cleveland, Ohio 
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FORMING MACHINES, Multiple-slide 
Baird ene Co., 1700 Stratford Ave., Strat- 


, 1375 Raff Rd., S. W., Can- 
ton, 


io 
Brown & Sharpe Mfg. Co., Bae eer a R. I. 
Chambersburg re Co., Chambersburg, Pa. 
a om, t dyeisies, Inc., 64 9 W. 
"ehicago 3 


il. 
U. : Toot ‘Co., In 38: North Main St., Am- 
pere, E , Oronge, 'N. J. 


FORMING TOOLS or Tool Blanks 


Brown & Sharpe Mfg. Co., Aabee R. 

Waktonat Broach & Mch. Co., 5600 St. Fees 
Ave., Detroit 2, Mich. 

Wesson Co., 1220 Woodward Heights Bivd., 
Ferndale, Mich. 


GAGE BLOCKS 


Brown & Sharpe Mfg. Co., Providence, R. |. 
DoALL Co. Des | Plaines, lil. 


itney Co., Inc., West Hartford, 


eau, “George Co., Inc., 200 Lafayette St., 
New York 12, N. Y. 


GAGES, Air Comparator 


Federal Sig yi Corp., 1144 Eddy St., Provi- 


dence I, R. |. 
Pratt & Whitney Co., Inc., West Hartford, 


onn. 
Scherr, Georte Co., Inc., 200 Lafayette St., 
New York 1 


Sheffield Corp.,. Box 893, Dayton 1, Ohio 


GAGES, Automatic Sorting 
Federal Products Corp., 1144 Eddy St., 


Provi- 
dence 1, R. |. 
Sheffield Corp., Box 893, Dayton 1, Ohio 


GAGES, DIAL, Bore, Height, Depth, 
Thread, Groove, etc. 


Ames, B. C., Co., Waltham 54, M 
Brown & Sharpe Mfg. Co., Providence 
— Gage Co., P. O. ‘Box 3806, q Fy 


Comber. Co., 47 — _ , Waltham 54, Mass. 

DoALL Co., Des Plaine: 

Federal Products Cam 1144 Eddy St., Provi- 
dence 1, R. |. 

Orban, Kurt Co., Inc., 42 Exchange Place, 
‘ersey City 2, 

Scherr, George Co. Inc., 200 Lafayette St., 
New York 12, N. Y. 


GAGES Electric Comparator 

Brown & Sharpe Mfg. Co., Providence, R. |. 
DoALL Co., Des Plaines, i. 

Federal al Products: Corp., 1144 Eddy St., Provi- 
Pratt | 3 Witiney Co., Inc., West Hartford, 


Sheffield Corp., Box 893, Dayton 1, Ohio 


GAGES, Grinding 
Federal im ee Corp., 1144 Eddy Si., Provi- 


dence 
Sheffield ea Box 893, Dayton 1, Ohio 


GAGES, Machinists’ Hand, including 
Center, Cutter Clearance, Drill Point, 
Drill Size, Planer, Radius, Screw Pitch, 
Taper Telescoping Thickness 


Brown & Sharpe Mfg. Co., Providence, 1. 
——. Products Corp., 1144 Eddy St., Pe 


R. 
willis, J. H. & Co., 400 Vulcan St., Buffalo 


GAGES, Multiple |! 
Federal Products Corp., 1144 Eddy St., Provi- 


den 1 en 
Pratt & Whitney Co., Inc., West Hartford, 
Sheffield Corp., Box 893, Dayton 1, Ohio 
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HEAR 


i TRECKED 


MILWAUKEE-Manie 


Sulomatic ‘ 
lool ¢ hanger 


Lat 4 , 
it in action 
RIGHT AT YouR. DESK. 


Write for this free “Miniature Movie” on the 





machine that changes production 
schedules from MONTHS to MINUTES. 


Numerical Contro!/ Division 


Ker eromurene 





6788 WEST NATIONAL AVENUE 
MILWAUKEE 14, WISCONSIN 





AUTOMATIC TOOL CHANGER 


IN ACTION 


® 





(Or phone GReenfield 6-8300 ... 
Direct Distance Dialing Code No. 414) 





ik 
1 
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CURVING 
ATTACHMENTS 


YODER 
COLD ROLL-FORMING 
EQUIPMENT 


for profitable mass production 


High speed, YODER Cold Roll-Forming 
machines are the most economical method 
for mass producing structural or orna- 
mental shapes. One machine with one 
operator can form up to 40,000 feet of 
shapes per day. Even on a part-time basis, 
a YODER Cold Roll-Forming machine 
can prove to be a profitable investment. 


YODER flexibility works for you too, 
curving, coiling, ring forming, multiple 
roll-forming and embossing—on a wide 
variety of metals—can be incorporated 
into your production line. Practical, 
YODER-engineered design minimizes 
maintenance and downtime... assures 
uniformity, accuracy and reliability of 
your end product. 


In addition to Roll-Forming machinery, 
YODER also makes a fiill line of Rotary 
Slitting equipment, Pipe and Tube mills. 
Send for the fully descriptive Cold 
Roll-Forming Book. 


THE YODER COMPANY 


5504 Walworth Ave. « Cleveland 2, Ohio 























COLD ROLL 


CVODER GUILE 


MACHINES 
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GAGES, Plug and Ring 


Brown & Sharpe Mfg. Co., Providence, R. |. 

Deltronic, Caste, Mesa, Calif. 

DoAIl Co., Des Plaines, III. 

Greenfield Tap & Die Con, Greenfield, Mass. 

Metallurgical Products Dept. of General Elec- 
tric Co., Box af Roosevelt Park Annex, 
Detroit 32, Mich 

ag A & Whitney Co., Inc., West Hartford, 

onn 
Scherr, ‘George Co., Inc., 200 Lafayette St., 


New York 
Sheffield Co 4) 893, Dayton 1, Ohio 
Threadwell ‘ap & Die Co., 16 Arch, Green- 


field, Mass. 
Van Keuren Co., 176 Waltham St., Watertown 


7 ass, 
Winter Bros. Co., Rochester, Mich. 


GAGES, Roll Thread Snap, Adjustable 
Snap 
a Sg ne ag Corp., 1144 Eddy St., Provi- 
lence 
Greenfield Tap & Die So, Groanticld Mass. 
Sheffield Comp. iw 893 


Bayton Ohio 
Threadwell Tap & Die co 6 "arch: Geon- 
field, Mass. 


GAGES, Surfece Roughness 
DoAIll Co., Des Plaines, Ill. 
Sheffield Corp., Box 893, Dayton 1, Ohio 


GAGES, VERNIER, Height, Depth, Gear 
Tooth 

Brown & Sharpe Mfg. ae Providence, R. 1. 

DoAil Co., See. Plain 


Federal ra Come 1144 Eddy St., Provi- 
dence 1, I. 


GASKETS 


Houghton, E & Co., 303 W. Lehigh Ave., 
Pitlodelphia’’ 33 Penna. 


GEAR BURNISHERS 


Fellows Gear Shaper Co., Springfield, Vt. 
Gleason Works, 1000 University ‘Ave., Roches- 


ter 3, N. Y. 
Sheffield Corp., Box 893, Dayton 1, Ohio 


GEAR CHAMFERING, ROUNDING AND 
DEBURRING MACHINES 

ee Gear & Mch. Works, 1217-35 Spring 
arden St., Philadelphia, Pa. 

Co Gore. 405 Lexington Ave., New York 17, 


can ef P. O. Box 3835, Park Grove Postal 
Sta., Detroit 5, Mich. 

Gleason b+ ae 1000 University Ave., Roches- 
er 


Lamb, F. Joseph Co., 5663 E. Nine Mile Rd., 
Detroit 34, Mich 


Orban, pg ut Co, Inc., 42 Exchange Place, Jer- 
sheffield Cord. Box 893, Dayton 1, Ohio 


GEAR cunciane EQUIPMENT 


Brown & Shar; . Co., Providence 
«i Corp, 405 = rgton Ave., New vein te, 


edie “Gear Shaper Co., Springfield, Vt. 
a Works, 1000 University Ave., Roches- 


Michigan Tool Co., 7171 E. McNichols Rd., 
Detroit 12, Mich. 

National Broach & Mch. Co., 5600 St. Jean 
Ave., Detroit 2, Mich. 

Cran, my dont G Co., Inc., 42 Exchange Place, Jer- 


Scherr, George Co., Swe 200 Lafayette St., 
New York 12, N. 


GEAR CUTTING MACHINES, Bevel and 
Spiral 

ba Corp., 405 Lexington Ave., New York 17, 

Gleason’ Werte 1000 University Ave., Roches- 
ter 3, N. 


Orban Kurt £6 Inc., 42 Exchange Place, Jer- 
sey City 2, N. J. 


Scherr, George Co., wee. 200 Lafayette St., 
New York 12, N, 


GEAR CUTTING MACHINES, Worm and 
Worm Wheels 


SaerCotnes Co., 1300 Rock St., Rockford, 


on inquiry card 


Cosa Corp., 405 Lexington Ave., New York 17, 
Gleason Vers 1000 University Ave., Roches- 


sey & Mfg. Co., 1470 Chestnut 
Ave., unre N. 
Orban,” Kurt Co., Inc., 42 Exchange Place, Jer- 


City 2, 
Scherr, Seer Co., eens 200 Lafayette St., 


New York 12, N. 


GEAR GRINDERS—See Grinding Ma- 
chines, Gear 


GEAR HOBBERS 
American sctions Corp., 1232 Penn. Ave., Pitts- 


burgh 22, 
Barber-Colman Co., 1300 Rock St., Rockford, 


Cosa Corp., 405 Lexington Ave., New York 


Fellows Gear Shaper C att field, V’ 
Hamilton Tool Co., a34 $ St., a 


Ohio 
Michigan oe Gs Co., 7171 E. McNichols Rd., 
troi 
Orben, aunt ee 4 ‘ine, 42 Exchange Place, Jer- 
Ci 


GEAR HONERS 


National sag 4 Mch. Co., 5600 St. Jean, 
Detroit 13, 


GEAR LAPPERS 


Fellows Gear Shaper Co., Springfield, Vt. 

Gleason bata 1000 University Ave., Roches- 
ter 3, 

Michigan Tool Co., 7171 E. McNichols Rd., 
Detroit 12, Mich. 

National Broach & Mch. Co., 5600 St. Jean, 
Detroit 12, Mich. 


GEAR MOTORS—See Speed Reducers 


GEAR RACKS 


aay Gear & Mch. Co. pte 3901 Hamilton 
Ave., Cleveland 4, Ohio 


GEAR SHAPERS 
Cosa Corp., 405 Lexington Ave., New York 17, 


Fellows Gear phaper ny 1 Springfield. | Vt. 
Michigan Tool Co, Nichols Rd., 
Detroit 12, Mich. 


GEAR SHAVERS 


Fellows Gear Shaper fo. Fgh Vt. 

Michigan Tool wae 7171 E. McNichols Rd., 
Detroit 12, 

National Scan - jm Co., 5600 St. Jean 
Ave., Detroit 2, Mich 


GEARS, AND GEAR BLANKS, Non- 
metallic 
Boston Gear Works, 14 Hayward St., Quincy 
, Mass. 
gr ap ang Co., Wooster Pike and Marie- 
mont Cincinnati, Ohio. 
Diefendort “dear Corp., Box 934, Syracuse, 


Greaves Machine Tool Co., 2011 Eastern Ave., 
Cincinnati, Ohio 
ad Bog I ‘Gear & ihe, Co., Hillside 
& Son, Inc., 16th and | a 
well ran st. Chica 8, ‘iM, 
Stahl Gear & Mc , 3901 Hamilton Ave., 
Cleveland 14, his 


GEARS, Cut 
Bilgram Gear & Mch. Works, 1217-35 Sprin 
Sorden ‘st., Philadelphia, Pa “_e 


Birdsboro, Steel Foundry & Machine Co., Birds- 

ro, Pa. 

— Gear Works, 14 Hayward St., Quincy 
ass. 


Cincinnati Gear Co., Wooster Pike and Marie 
mont Ave., Cincinnati, Ohio 

Diefendorf Gear Corp Box 934 Syracuse, N. Y. 

Greaves Machine “Too Co., 2011 Eastern Ave., 
Cincinnati, Ohio. 


(Continued on page 240) 
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Both meet the job specifications — but 


one of these gear sets costs you 23° less 


NOW .. 567 stanvaro SIZES OF 


BOSTON 20 P.A. GEARS 
FROM ST0CK 


SPUR Steel and iron 20to4P. 
Fine Pitch Brass 64, 48, 32, and 24 P. 


MITER Cast Iron 8 to 242 P. Steel 48 to 4 P. 
Fine Pitch Brass 48, 32, and 24 P. 


BEVEL Steel and Iron 20 to 3 P. 
Fine Pitch Brass 48, 32, and 24 P. 


For complete listings 
see the BOSTON GEAR 
CATALOG No. 57 
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Every engineer knows the quiet-running efficiency and high strength 
of the 20° Pressure Angle tooth form. For most installations, the 20° 
P. A. Gear that meets specifications saves an average of 20% in 
space, weight, and cost over the comparable 1412° P. A. Gear required. 


Now, the types and sizes of 20° P. A. Gears you need to make these 
big*savings in your assemblies are available, anywhere in industrial 
U.S.A. and Canada, FROM STOCK at over 100 conveniently located 
BOSTON GEAR Distributors. 


Your local Distributor’s factory-trained gear specialist is at your 
service. Get details. Start making the savings you’ve been missing. 
Boston Gear Works, 65 Hayward St., Quincy, Mass. 


Advt. copyright by Boston Gear Works 
CALL YOUR NEARBY 


BOSTON... 


DISTRIBUTOR 
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Horsburgh & Scott — 5114 Hamilton Ave., 
Cleveland 14, 

James D. O., Gear Mio. Co., 1140 W. Monroe 
St., Chicago 7, 

National Broach ’& Mch. Co., 5600 St. Jean 
Ave., Detroit 2, Mich. 

New Jersey Gear Mfg. Co., 1470 Chestnut 
Ave., Hillside, N. J. 

Stahl Gear & Mch. SO 3901 Hamilton Ave., 
Cleveland 14, 

Verson Allsteel ‘Press. Co., 93rd St., & S. Ken- 
wood Ave., Chicago, 


GRADUATING MACHINES 


Gorton Geo., Mch. Co., 1321 Racine St., Ra- 
cine, Wis. 


GREASES—See 
Greases 


Lubricating Oils and 


GRINDERS, Bench, Floor and Snag 

Hammond Machinery Builders, Inc., Kalama- 
zoo, Mich. 

Jones & Lamson Mch. Co., Springfield, Vt. 

Mummert-Dixon Co., Hanover 

National — Co., 170 E. 13st St., Cleve- 


land 8, 
Senders Electrical Tool Co., 2488-90 River 


, Cincinnati, Ohio 


GRINDERS, Carbide Tool 
Cm & Corp., 405 Lexington Ave., New York 17, 


DoAll i. Des Plaines, III. 
Elox Corp. of Michigan, Troy, Mic’ 
Ex-Ceii } Corp., 1200 Gabasan Bivd., Detroit 


Hammond. Machinery Builders, Inc., Kalamo- 
zoo, Mich. 

Heald es Co., 10 New Bond St., Worces- 
er 

Le Maire Machine Tool Co., 2657 S. Telegraph 
Rd., Dear’ ich. 


born, 
Metailurgteal Products Dept. of General Elec- 
Box 237, Rodesvelt Park Annex, 


tric Co., 

Detroit 32, Mich. 

Norton Co.,'1 New Bond St., Worcester 6, 

ass. 

Oliver Instrument Co., 1410 E. Maumee St., 
Adrian, Mich. 

Standard Electrical Tool Co., 2488-90 River 
Rd., Cincinnati, Ohio 


Wesson Co., 1220 Woodward Heights Bivd., 
Detroit 26, Mich, 


GRINDERS, Die and Mold 
DoAll Co., Des Plaines, III. 
Norton Co., 1 New Bond St., 


Mass. 
Standard Electrical Tool Co., 2488-90 River 
Rd., Cincinnati, Ohio 


Worcester 6, 


GRINDERS, Drill Point 
Coie Div., Atlas Press Co., Kalamazoo, 
Consolidated Mch. Tool Div., 565 Blossom Rd., 


Rochester 10, N. 
eg Machinery Builders, Inc., Kalama- 


Mic’ 
Oliver ‘instrument Co., 1410 E. Maumee, Adrian, 
. (also drill point thinner) 
okee’ Kurt Co., Inc., 42 Exchange Place, Jer- 


City 2, 
stanord Eietical a Co., 2500 River Rd., 
Cincinnati 4, Ohio. 


GRINDERS, Face Mill 
Kearney & Trecker Corp., 6784 W. National, 
Milwaukee 14, Wis. 


Mattison Machine Works, 545 Blackhawk Park 
Ave., Rockford, Ill. 


Oliver ‘Instrument Co., 1410 E. Maumee St., 
Adrian, Mich. 


GRINDERS, Knife and Shear 


Hill Acme Co., 1201 W. 65th St. Cleveland 
q io 
Mcttison Machine Works, Rockford, III. 
Mummert-Dixon Co., Hanover, Pa. 
es Electrical Tool Co., 2488-90 River 
, Cincinnati, Ohio 


GRINDERS, Portable Electric 
Citenae Pneumatic Tool Co., New York 17, 


Standard Electrical Tool Co., 2488-90 River 
d., Cincinnati 4, Ohio 


GRINDERS, Portable Pneumatic 
Chieage Pneumatic Tool Co., New York 17, 


Madison-Kipp Corp., Madison, Wis. 
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GRINDERS, Tap 
Execs Corp., 1200 Oakman Blvd., Detroit 


Hammond Pineitdnery Builders, Inc., Kalama- 


am re 
Lamson Mch. Co., 160 Clinton St., 


Jones riche Vt. 


GRINDERS, Tool and Cutter 
Caercopam Co., 1300 Rock St., Rockford, 


Brown & Sha Mfg Providence, 

Cincinnati Milling 7 “drinding gg Cin- 
cinnati 9, Ohio 

Clausing Div., Atlas Press Co., Kalamazoo, 


ich. 
Coss Sore, 405 Lexington — New York 


Elox Corp. of Michigan, ~ 
ron Gear § haper C 98 RS = St., Spring- 


at 4 Livingston Go 336 Straight Ave., 

— Rapids 4 “Mich 

Gleason 'W orks, University Ave., Roches- 

Gorton; Geo., Nich. Co., 1321 Racine St., Ra- 
cine 

Landis’ Tool Co., Pr 


LeBlond, R._K., Mch. ag ly “Madison and 
Edwards Rds., Cincinnati 18, > 

Mummert-Dixon’ Co., Hanover, 

ey fame Co., 1ee =. TSist °St., Cleve- 


land 8 
— €Co., 7 New Bond St., Worcester 6, 
1410 E. Maumee St., 


Oliver | instrument Co., 
Adrian, Mich. 

Kurt Co. Inc., 42 Exchange Place Jer- 

sey City 2, 


Orban, 
ompson Grinder Ce, 1500 W. Main St., 
Springfield, Ohio 


GRINDERS, Toolpost 
Cosa Corp., 305 Lexington Ave.,-New York 


Standard Electrical Tool Co., 2488-90 River 
Rd., Cincinnati, Ohio 


GRINDING GAGES—See Gages, Grinding 


GRINDING MACHINES, Abrasive Belt 


Hammond Machinery Builders, Inc., Kalama- 
Zoo, 


Mic 
= Keme Co., 1201 W. 65th St., Cleveland 
Mattison Mch. Works, Rockford, lll. 


Sender Electrical Tool Co., 2488-90 River 
—- Ohio 


GRINDING MACHINES, Broach 

Gallmeyer & Leon ee 336 Straight, 
S. W. Grand eg Re 

National ss & M —* $5600 St. Jean, 
Detroit 13 ich, 

bay og tM ines. 42 Exchange Place, Jer- 

sey 


pson Grinder, 1534 W. Main, Springfield, 
Ohio 


GRINDING MACHINES, Cam 

Cosa Corp. 405 Lexington Ave., New York 17, 

Landis a Co., Waynesboro, Pa. 

— Co., 1’ New Bond St., 

ey Gurt oo 
City 2 N. 


Van ” Nomen’ Machine Co., 3640 Main St., 
Springfield 7, Mass. 


“Worcester 6, 
Inc., 42 Exchange Place, Jer- 


GRINDING MACHINES, Centerless 

Cincinnati Motishic and Grinding Mchs., Inc., 
Cincinnati 9 

ed Machine Co., *10 New Bond St., Worces- 
er 

Landis 6 ene Co., Waynesboro, Pa. 

Van Norman Machine Co., 3640 Main St., 
Springfield 7, Mass. 


GRINDING MACHINES, eee 
Landis Too! Co., Waynesboro, Pa. 
waren Co., 1 New Bond St, "Penta 6, 


Mass. 

Orban, Kurt Co., Inc., 42 Exchange Place, Jer- 

sey Ci N. 

Van Norman Machine Co., 3640 Main St., 
Springfield 7, Mass. 


GRINDING — Cylindrical 


Brown & Sha Mfg. Providence, 

Cincinnati Millin “and Sending Mchs., 
Cincinnati 9, 

~~; corn, Ry 405 Lexington Ave., New York 


Gallmeyer & piven | sg 336 Straight, S. 
rand Rapids 2, 
Hammond Machinery a Inc., Kalama- 
Zoo, Mic’ 
Landis Tool “Co., Inc., Waynesboro, Pa. 
Norton Co., 1 New "Bond St., Worcester 6, 


Mass. 
Sheffield Corp., Box 893, Dayton 1, Ohio 
Standard Electrical _— Co., 2500 "River Rd., 


Cincinnati 4, 
Van Norman nhachine Co., 3640 Main St., 


Springfield 7, Mass. 


GRINDING MACHINES, Disc 

Brown & Sharpe Mfg., Co., Providence, R. 1. 

Gardner Machine Co., Beloit, W bs 

Mattison Machine Co., Beloit, 

Standard Electrical Tool Co. Mise. 90 River 
Rd., Cincinnati, Ohio 


GRINDING MACHINES, Gear 
Cosa Corp., 405 Lexington Ave., New York 


a, 2 
Fellows Gear Shaper Co. SPER es Vt. 
Gear Grinding names ° 1 Christopher 
St., Detroit 11 
Gleason Works, {000 University Ave., Roches- 


National Broach & Mch. Co., 5600 St. Jean 
ve., Detroit 2, Mich. 
Ry Co., We 42 Exchange Place, 


ty 2, 
Sheffield Corp., "Box 893, Dayton 1, Ohio 


GRINDING MACHINES, Internal 
Cog Sore, 405 Lexington Ave., New York 


Galimeyer & Livingston Ce Co., 336 Straight, S. W. 
Grand Rapids 
Heald Machine Co., 10 Tae Bond St., Worces- 


Mass. 
= a Co., ty a 42 Exchange Place, Jer- 


seaient ‘Electrical Foot Co. 2488-90 River 
Rd., Cincinnati, 

Van Norman Mathine. Co., 3640 Main St., 
Springfield 7, Mass. 

Wicaco Machine Corp., Wayne Junction, Phila- 
delphia, Pa 


GRINDING MACHINES, Jig 
Com Corp.. 405 Lexington Ave., New York 17, 


Fosdick Mch. Tool Co., 1638 Blue Rock St., 
Cincirinati 23, Ohio 

Gallmeyer & Livingston Co., 336 Straight S. W., 
Grand Rapids 2, Mich. 

Moore Special Tool Co, Inc., 740 Union Ave., 
Bridgeport, Conn. 


GRINDING MACHINES, Profile 

Amagteen Laubscher Corp., Fisk Bldg., 250 W. 
57 New York 19, N. 

Baker Biothers Inc., 1600 Post Ave., Toledo 


Crchnall Miling and Grinding Mchs., Inc., 
Cincinnati 9, 


hio 
Cosa Corp., 405 Lexington Ave., New York 
Ex- Seng Corp., 1200 Oakman Blvd., Detroit 


Jones & a Mch. Co., Springfield, Vt. 
Sheffield Corp., Box 893, ‘Dayton 1, Ohio 


GRINDING MACHINES, Roll 
Landis Tool ae Waynesboro, 


Norton Co., "New Bond St. 


Pa. 
, Worcester 6, 
Mass. 


GRINDING MACHINES, Surface 
Reciprocating 


Brown & Sharpe Mfg. Co., Providence, R. |. 
Cincinnati Milling and Grinding Mchs., Inc. 
Cincinnati 9, Ohio 


cm aie -, 405 Lexington Ave., New York 17, 


Devil » Des Plaines, III. 

Elox Corp. of Michigan, Troy, Mich. 

ay & Livingston Co., Y536 Straight, S.W. 
Grand Rapids 4, Wis 

Gardner Machine Co., ‘Beloit, Wis. 

Hill Acme Co., 1201 W. 65th St, Cleveland 


, Ohio 
Homestrand, Inc., Larchmont, . - 
Mattison Machine Works, Rather’, Ml. 
Norton Co., New Bond . Worcester 6, 


ass. 
Orban, Kurt Co., Mag 42 Exchange Place, 


N 
Thompson Grinder Co., 1500 W. Main St., 
Springfield, Ohio 
Van Norman Machine Co., 3640 Main St., 
Springfield 7, Mass. 
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Jessop buys Steel Warehousing Corporation 


... another reason for your confidence! 


When you specify Jessop specialty steels, you’ve got good reasons for 
that decision. For example... 

With Jessop, you’re dealing with success. Although it’s only two years 
since the acquisition of Green River Steel, Jessop now adds Steel Ware- 
housing of Chicago. Already a two million dollar expansion of warehous- 


ing facilities is underway. 

This fast growth didn’t just happen. It results from the Jessop policy 
of producing the highest quality specialty steels and keeping delivery 
promises! 


, STEEL COMPANY 
Yes, you have good reasons to be confident when you specify Jessop. Washington, Pennsylvania 


VMA 6721 


Subsidiary Companies: 


Green River Steel Corporation, Owensboro, Kentucky Jessop Steel International Corporation, New York City 
Jessop Steel of Canada, Ltd., Wallaceburg, Ontario Steel Warehousing Corporation, Chicago and Broadview, Ill. 


yy, toc cast-to-shape and forging steels, pre sround flat stock 4 { tt 
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GRINDING MACHINES, Surface Rotary 
cas, Charles 5 Rue Montalivet, Paris, 


Signshard phachine Co., 64 State St., Cam- 
Cosa Go 
orp., 405. Lexington Ave., New York 17, 


ener Machine Ce, Beloit, Wis. 


Heald Machine Co., 10 New Bond St., Worces- 
ter 6, Mass. 


Mattison Machine Works, Rockfo 
National I, Acme Co., 170'E. 13lst See!! Cleve- 


land 
ag ag New Bond St., Worcester 6, 
Orban “Kurt Co., Inc., 42 Exchange Place, 


Joney Ci a 4.5. 
a? 


ringer Co., 1500 W. Mai * 
Springfield, > *? ici 


alker, O. S. Co., Inc., Worcester, Mass. 


GRINDING MACHINES, Thread 
Cosa Corp., 405 Lexington Ave., New York 


Ex-Cell-O Corp., 1200 Oakman Bivd., Detroit 
32, Mich. 


Jones & Lamson Mch. Co., Springfield, Vt. 
—— Machine Co. (Centerless), aynesboro, 


Orban Cait oo Inc., 42 Exchange Place, Jer- 
sheffield ¢ Corp., Box 893, Dayton 1, Ohio 


GRINDING MACHINES, Universal 

Brown & Sharpe Mfg. Co., Providence, R. |. 

Cincinnati Millin Sa Grinding Mchs., Inc., 
Cincinnati 9, Ohio 

was Samy ios Lexington Ave., New York 

Gallmeyer & Livingston Co., 336 Straight, S.W., 
Grand Rapids 2, Mich. 

Gorton Mch. Co., Geo, 1321 Racine St., Ra- 
cine, Wis. 
ones & Lamson Mch Co., Springfield, Vt. 

a, Tool Co., Waynesboro, Pa. 

— Co., 1 New Bond St., Worcester 6, 


Mas: 
Oliver "instrument Co., 1410 E. Maumee St., 
Adrian, Mich. 
a Corp. of Aaerica, $e 33 Northern 
y Lan ne City 1, N. 
Orban k Inc., 42 Giddens Place, Jer- 
sey city, 2, N. J. 


FORMING DEVIC 
Coss © Corp., 405 Lexington Ave., New York 17, 
Jones % Lamson Mch. Ce. Springfield, Vt. 
Metal Carbides Corp., Youngstown, Ohio 
Moore Special Tool Co., Inc., 740 Union Ave., 
Bridgeport 7, Conn. 
ner 2 Co., 1 New Bond St., Worcester 6, 


sheffield Corp., Box 893, Dayton 1, Ohio 


GRINDING be DRESSING AND 


GRINDING WHEELS 
Blanchard ents Co., 64 State St., Cam- 


ridge, 
Cincinnati Milli 
e+ ot 9, 
dner Machine Co., yg Wis. 
Macklin Co., Jackson, 
Metal Carbides Corp., Vou stown, Ohio 
— Co., 1 New Bon t., Worcester 6, 
ass 


hg Grinding Mchs., Inc., 


GROOVING TOOLS, Internal 


Kennametal, Inc., Latrobe, Penna 

Simonds Abrasive &e.- Tacony z Fraley Sts., 
Philadelphia 35, Penn 

Waldes oe Inc. 47- 16 Austel Pi., Long 
— City 1, N. Y. 


Co., 1220 Woodward Heights Bivd., 


Detroit 20, Mich. 
HAMMERS, Drop—See Forging Hammers 


HAMMERS, Portable Pneumatic 


Chicago Pneumatic Tool Co., 6 E. 44th St., 
New York, N. + 


HAMMERS, Power 


Chambersburg Engrg. Co., Chambersburg. Pa. 
Edlund Mchry. Co. Div., Cortland, 








BROOK TOTALLY ENCLOSED, FAN COOLED, MOTOR 
DRIVES INCINERATOR DRAFT FAN. 


An ideal application for this 30 HP 
Brook Totally Enclosed, Fan Cooled, 
Slip Ring Motor—built to resist heat 
or cold, dust, fumes, moisture. It is 
driving an induced draft fan hand- 
ling washed flue gas and raw air 
at 350°F. in an American Incinerator 


world’s most respected motor 


BROOK MOTOR CORPORATION 


3302 W. Peterson Ave., Chicago 45, Illinois 


In Canada: BROOK ELECTRIC MOTORS OF CANADA, LTD. 
250 University Ave., Toronto, Ontario 


Corp. system processing municipal 
waste. Brook A.C. Motors are win- 
ning praise in every industry for 
dependable service and overall econ- 
omy. They can save for you! Ware- 
houses, Sales Representatives, Dealers 
throughout the country. Send for 


literature. Since 1904 
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Erie Foundry Co, 1253 W. 12th St., Erie 
Yoder. Co., 5504 Walworth Ave., Cleveland 
2, Ohio 


HARDNESS TESTERS 


Shore Instrument & Mfg. Ce 90-35C Van 
Wyck Exp., Jamaica 35, N. 


HEAT-TREATING EQUIPMENT — See 
Annealing Furnaces, Flame Hardening 
Machines, Induction-Heating Equip- 
ment 


HOBS 
Coe Co., 1300 Rock St., Rockford, 
i 


Michigan 7. &.. 7171 E. MeNichols Rd., 
Detroit 12, 

aa oy Twist ‘Brill & Tool Co., Rochester, 
Mic 

oma “Kurt So. + 42 Exchange Place, 
Jersey City 2, 


HOISTS, Air 


Chicago Pneumatic Tool Co., 6 E. 44th St., 
New York, N. Y. 


HOISTS, Electric 


Shepard Niles Crane & Hoist Corp., Montour 
Falls, a 


HONING MACHINES 


B Drill Co., 814 Chestnut, Rockford, Ill. 
Micromatic tone ¢ Corp., 8100 Schoolcraft Ave., 
Detroit 
1 Tool Co., 162-120th St., Moline, Ill. 
eae & Hone Corp., 1623 Elreno St., Elkhart, 
| 


A, aaa “ony Co., 3640 Main St., 
Springfield 7, 


HONING STONES 


Barnes Drill Co., 814 Chestnut, Rockford, Ill. 
Micromatic Hone Corp., 8100 Schoolcraft Ave., 
Detroit 38, Mich. 
Norton Co., New Bond St., 
ass. 


Worcester 6, 


HOSE 


American Metal Hose Br. American Brass Co., 
25 Broadway, New York, N. Y. 

Schrader’s Son, % 470 Vanderbilt Ave., 
Brooklyn 38, N. Y. 


HYDRAULIC MACHINERY 
Tools and equipment 

Barnes Drill Co., 814 Chestnut St., Rockford, 
i. 


Bethlehem Stee! Corp., Bethlehem, Pa. 
— Steel Fdry. & Mch. Co.,' Birdsboro, 


Bliss’ Eg. Ly Co., 1375 Raff Rd., E. W. Can- 
ton 

Burg "Tool "ond Mfg. Co., Inc., 15001 S. Fi- 
gueora, Gardena, — 

Chambersbur: Engrg. Chambersburg, Pa. 

aes Co. 330 8 1 y dove. ., Detroit 7, Mich. 
— “’. ineering, Div. American Brake Shoe 

1158 Dublin Rd., Columbus 16, Ohio 

ewan’ Eng. Div., American Steel Foundries, 
1 Tennessee ove, " sateemeneetl 29, Ohio 

Erie Foundry Co.. Erie, 

Hannifin Co.,., Div. ee Hannifin Corp., Des 


Plaines, Ill 
: fg. g Mount Gilead Ohio 
Hydraulic Press M 0., a te he 


Lamb, F. Joseph Co., 5 663 E 
Detroit 34, Mich 
Michigan Drill Head Co., Detroit 34, Mich. 
Modern ~_—_ Engrg. Go.,. 14230 Birwood Ave., 
Detroit Mich. 
4 kT & Mch. Corp., 
r 
Otgeer z. 1569 W. Pierce St., Milwaukee, 


Rockford Mch. Tool Co., 2500 Kishwaukee St., 
Rockford, 


Sundstrand ‘Mch. Tool Co., 2531 11th St., Rock- 


d, 

Verson te : Press Co., 93rd St. & S. Ken- 
wood Ave., Chicago, III. 

Vickers Incorporated, Div. of Sperry Rand 
Corp., ae Oakman Blivd., Detroit, aie. 

Wilson, K. R., Inc., 211 Mill St., Arcade, N. 


Melrose 
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Brown & Sharpe 
Model B Turret 
Drilling Machine... 


DIGIMATIC' 
Model 202 
Point-Positioning 
System 


. » . combine to give you the lowest-cost 
complete tape-controlled turret drilling 
system for: 


drilling * tapping ¢ boring * reaming 


New freedom in designing 


>« Engineering changes effective immedi- 
ately (change tape, not tooling) 


*« Tighter machine scheduling 


>< Lead time and tooling costs cut 
drastically 


> Expensive jigs and templates 
eliminated 


ASK US TO ARRANGE A DEMONSTRA- 
TION WITH YOUR BLUEPRINT AND 
YOUR PART. Write for the free booklet, 
“‘DIGIMATIC Model 202 Point-Positioning 
System.’’ Also: movies shown at your 
plant or shop on request. 

{DIGIMATIC is our trademark. 


STROMBERG -CARLSON 
a oivision ofr GENERAL DYNAMICS 


Tooling With Tape 
1493 N. GOODMAN STREET e ROCHESTER 3, NEW YORK 
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CUMMINS 


main bearings 


are MICROHONED 





“Cummins diesel engines have a world-wide reputation for dependable, low- 
cost power. Here at Cummins, we attribute the wide acceptance of our engines 


to constant searching for better processing methods and improved engine 
performance. 


“For example, if our crankshaft main bearings were undercut at the ends, 
tapered or out-of-round, then the full load of the journals would be bore by 
relatively small areas. This would cause bearing inserts to overheat and quickly 
break down. Also, should the bearings be misaligned, the crankshaft would 
flex during rotation and cause fatigue failure. 


‘However, by Microhoning our main bearings we secure round, accurately-sized 
and aligned bores. Cummins is the first diesel manufacturer to Microhone its 
main bearings. The surfaces of Microhoned bearings are clean-cut, free of 
deformed metal and the finish is consistent in every bore. In addition, the con- 
sistent accuracy generated by Microhoning permits us to make faster set-ups 
and use higher cutting feeds on preceding boring operations—Microhoning 
automatically corrects all inaccuracies. 


“After Microhoning, all main bearing bores are checked with a gage plug 44 
inches long and .0007 inch under required bore size. Gage must have a simul- 
taneous slip-fit through all 
bores in the block. Toler- 
ance for roundness is less 
than .0002 inch and finish 
is held to the specified 
55 microinches.” 

















al 
Learn how Microhoning will give you efficient stock removal, 
closer tolerances, accurate alignment and functional surfaces. 


sO" TH 
we Moy, 





(_] Please have a Micromatic Field Engineer call. 
[[] Please send Micromatic literature and case histories. 


* 
wimqno¥? 


NAME nas 





TITLE 





COMPANY. 





STREET 





CITY. ZONE STATE 





MICROMATIC HONE CorP. 





8100 SCHOOLCRAFT AVENUE + DETROIT 38, MICHIGAN 
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— POWER UNITS OR TOOL 


Barnes Drill Co., on Chestnut, Rockford 3, Ill. 

Barnes, W. F. & John Ge. 2 261 S. Waterford 
 * Rockford. th 

Denison Engineering, Div. American Brake Shoe 
Co., 1152 Dublin Rd., Columbus 16, Ohio 

Elmes Eng. Div., American Steel Foundries, 
1150 Tennessee Ave., Cincinnati 29, 

Ex- ye # con.., 1200 ‘Oakman Blvd., Botvoit 


Hartford Special Mochinery Co., 287 Home- 
stead Ave., Hartford 12, Conn. 

Hydraulic Press Mfg. Co., Mount Gilead, Ohio 

Lamb, F. Joseph — 5663 E. Nine Mile Rd., 
Detroit 34, Mich 

Le Maire Machine Tool Co., 2657 S. Telegraph 
Rd., Dearborn, Mich. 

Michigan Drill Head in Detroit 34, Mich 

Oilgear Co., 1569 Pierce Milwaukee, 


is. 
Vickers Incorporated, Div. of Sperry Rand Cor- 
poration, 1402 Oakman Bivd., Detroit, Mich. 


INDEXING and SPACING EQUIPMENT 

Brown & Sharpe Mfg. Co., Providence, R. |. 

Eisler ~ % Ca. ine. 750 South 13th St., 
Newark, a 

Ettco Tcol oa Inc., 594 Johnson Ave., Brook- 
lyn 37, N. ¥. 

Hardinge’ Bros., Inc., 1420 College Ave., El- 
mira, N. ¥ 

Kearney & Trecker Corp., 6784 W. National, 
Milwaukee 14, Wis. 

L-W Chuck Co., Toledo 4 

Opto-Metric Tools, Inc., 139" Varick St., New 

Sundstrond Mch. Tool Co., 2531 11th St., Rock- 
or. 

Van Norman Machine Co., 3640 Main St., 
Springfield 7, Mass. 


INDICATOR BASES, Magnetic 

Brown & Sharpe Mfg. Co., 235 Promenade St., 
Providence 1, R. 

du Mont Corp., Greenfield, Mas: 

Orban, Kurt Co., Inc. ne 42 Duchenee Place, 
Jersey City 2, N. J. 


INDICATORS, Dial 


Ames, B. C., Waltham 54, Mass. 

Brown & Sharpe Co., Providence, R. |. ; 

Federal Products Corp., 1144 Eddy St., Provi- 
dence 1, R. 

National Automatic Tool Co., S. 7th - N. Sts., 
Richmond, 


INDICATORS, Speed 
Brown & Sharpe Mfg Co., Providence, R. |. 


Buhr Machine Tool Co., 839 Greene St., Ann 
Arbor, Mich. 


INDICATORS, Test 


Brown & Sharpe Mfg. Co., Providence, i 
—— Products Corp., 1144 Eddy St., y EN 


& 
National eeietiatis Tool Co., S. 7th & N. Sts., 
Richmond, Ind. 
Orban, Kurt Co., Inc., 42 Exchange Place, 
Jersey City 2, N. J. 


INDUCTION HEATING EQUIPMENT 
Cincinnati Milling & Grinding pchee., Inc., 
4701 Marburg Ave., Cincinnati 9 Ohio 
<— aM ~~ Laboratories, inc., Wood- 

side 
cnet” Kurt So pee 42 Exchange Place, 
Jersey City 2, N. J. 


INTENSIFIERS, Hydraulic 


Hydraulic Press Mfg. Co., Mount Gilead, Ohio 

Logansport Mch. Co., Inc., Logansport, ind. 

— Co., 1560 W Pierce St., Milwaukee 4; 
is 


JACKS, Planer—See Set-up Equipment 


JIG BORERS 


American Sip Som. 100 E, 42nd St., New 
York 17, N. 


(Ciatiene’ on page 245) 
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Cosa Corp., 405 Lexington Ave., New York 


17, N. Y. 
DeVileg Machine Co., Fair St., Royal Oak, Mich 
1638 Blue Rock, Cin- 


Fosdick Mch. Tool Co., 
cinnati 23, Ohio 
Homestrand, Inc., Larchmont, 
Moore Special Tool Co., Inc., 740 } Ave., 


Bri a in. 

Orban, Kurt., Co., Inc., 42 Exchange Place. 
Jersey City 2, N. 

Scherr, George Con ne 200 Lafavette St.. 


JIGS AND FIXTURES 
oom Cyril Co., Aurora & Solon Road, Solon, 


Columbus Die Tool & Mch. Co., 955 Cleve- 
land Ave., Columbus, Ohio 
Hartford Special Co. 287 Homesteac 


ve rtford, 
Ingersoll Milling Machine Co., 505 Fulton 
Ave., Rockford 
Metal Carbides Corp., Youngstown 12, Ohic 
— Corp., 721 Springfield St., Dayton 1. 
io 


KEYSEATERS 


Baker Bros., ine Station F, P. O. Box 101. 
sour 10. 


Bliss, E. wi te , 

= & Meri, 1803 ° Water St., Saginaw 
ich 

Orban, Kurt Co., 42 Exchange Place 


| io 
Jersey City 2, N. J. 


KNURLING TOOLS 
i Bros. Tool &o.. 5213 W. Armstronc 
Ave., Chicago 46, 
West Hartford. 


my & “Whitney co 

Reed Rolled Thread Die Co., P. 0. Box 350, 
Worcester 1, Mass. 

ba Eig H. & Co., 400 Vulcan St., Buffalc 


Inc., 


LAPPING MACHINES 


Cincinnati Milling & Grinding Mches., Inc.. 
4701 Marburg Ave., Cincinnati 9, Ohio 
Cosa Corp. 405 Lexington Ave., New York 17, 


N. 

Cm Pacyine Co., 6400 Oakton St., Morton 
rove 

DoALL €o., Des Pigings, ti. 

Ex- cor: Corp., 1200 Oakman Blivd., Detroit 
, Mich. 

— “— 1000 Univedsity Ave., Roches- 


N 
Miarcenaite Hone ae. 8100 Schoolcraft Ave. 
Detroit 38, Mic 
Norton Co., T foe Bond St., Worcester 6, Mass 


LATHE ATTACHMENTS 
Chasing Div., Atlas Press Co., 


ic 

Clearing Div., of U. S. pepe, Inc., 6499 W 
65th St., Chica » 38 

Gisholt Machine 45 E. Washington Ave.. 
Madison_10, 

Hardinge | san fe. 1420 College Ave., El 
mira, 

Jones & Lamson Mch. Co., 512 Clinton St. 
sprinetiae, Vt. 

LeBlond K., Mch. Tool Co:. 
Edwards Rds., Cincinnati 18, Ohi 

Lodge & Shipley Co., 3055 Colerain Ave., Cin- 
cinnati 25, Ohio 

Nebel Machine Tool oe 3401 Central Pkwy., 
Cincinnati 25, 

Sheldon Mch. Co., tne. 4258 N. Knox Ave. 
Chicago 41, Ill. 

Sidney Mch. Tool Co., Sidney, Ohi 

bet sy H. & Co, 400 Vlean. ~ 


Kalamazoo, 


om anc 


Buffalc 


LATHES, AUTOMATIC—See Chucking 
Machines 


LATHES, Axle 


Consolidated Mch. Tool Div., 
ham Co., Inc., Rochester N. 
Hamilton Div., a Baldwin-Limo-Hamilton Corp 


Hamilton, Ohio 
Monarch Mch. Tool Co., Oak St., Sidney, Ohic 


Farrel-Birming- 


Uren, ye Co., Inc., 42 Exchange Place 

Sundstrand. Mch, ‘Tool Co., 2531 1th St. 
Rockford, 

LATHES, Bench 

Clavsing Div., Atlas Press Co., Kalamazoo, 


ch. 
Hardinae Bros., Inc., 1420 College Ave., El- 


LeBlond, R. aks: M Tool Co., Madison and 


Edwards Rds Cincinnati 18, Ohio 
Sheldon Mch. Co Inc., 240-4258 N. Knox 
Ave., Chicago ri 
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All types of cylindrical 
surfaces, including small 
diameters and combina- 
tions of soft and hard 
metals . . . interrupted 
by keyways, undercuts, 
ports, reliefs or cross 
holes ... can be econom- 
ically Microhoned to pre- 
cision tolerances and 
alignment. 





MICROHONING 


generates round, 
accurate, aligned bearing bores 











A typical example of Microhoning interrupted cylindrical surfaces is 
the Cummins Diesel Engine application. Here's how Microhoning generates 
accuracy and alignment in the crankshaft main bearing bores: 


1. Cutting pressure is applied radially from the center 





of the Microhoning tool body. Abrasives and guides 
both are expanded by the same feed force, and wear 
at the same rate. 


2. Abrading action is divorced from the effects of 
spindle or driveshaft vibration and misalignment by 


a universal joint that is between tool body and driveshaft. 


3. The single bank of abrasives travels through all bores 
on every stroke. As abrasives are Microhoning one bore, 
the tool is piloted by the plastic guides in the other bores. 





The principles 
and applica- 





tions of Microhoning are thor- 
oughly explained in a 16mm, 30- 
minute sound movie, “Progress 
in Precision’. We'll be glad to 
reserve a print for your use. 








[| Please send me “Progress in Precision” 


showitg on 


410" Thy 
ye Ry, 


in time for 





LD Please send Microhoning literature; | am interested in 


the following application 


(date). 





NAME 





- 


2nimono¥?™ 





TITLE 





COMPANY 





STREET. 





CITY. 





DETROIT 38, MICHIGAN 
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MACHINE TOOLS AT WORK 


2nd Edition—by Charles O. Herb 
Applications of standard and special ma- 
chine tools, with data on speed, feed, 
production, etc. Covers turning, thread 
milling, thread grinding, drilling, tap- 
ping, boring, punching, riveting, planing, 
shaping, broaching, honing, superfinish- 
ing and much more. 584 pages, 434 
illustrations. 


$6.50 


MACHINERY’S MATHEMATICAL 
TABLES 


Edited by Holbrook L. Horton 
MACHINERY’S MATHEMATICAL 
TABLES has been serving mechanical 
engineers, machine designers, draftsmen, 
toolmakers, machinists and students for 
over 30 years! Now it is available in a 
greatly enlarged version, containing the 
authoritative, easy-to-use mathematical 
tabular information you need on the 
job. 

Designed for speed and utility, you can 
now use its “edge index” to flip to any 
desired place in the book instantly. 254 
pages. 

$3.75 


MATHEMATICS AT WORK 

by Holbrook L. Horton 

100 pages of reviews of the fundamen- 
tals of arithmetic, algebra, geometry, 
trigonometry and logarithms. 482 pages 
of illustrated mechanical problems with 
step-by-step analyses and solutions. 146 
pages of standard mathematical tables 
needed for all types of problem solving. 
196 Illustrations. 

$7.50 


DIE DESIGN AND 
DIEMAKING PRACTICE 


3rd Edition—by Franklin D. Jones 
Drawings and descriptions of a tre- 
mendous variety of dies and a vast 
amount of data to help you avoid ex- 
pensive mistakes and delays. This is a 
standard reference work in the metal- 
working industries, and has been used 
by some 40,000 diemakers, designers 
and tool engineers. 661 Illustrations. 
1083 Pages. 


$8.00 


DIMENSIONS AND TOLERANCES 
FOR MASS PRODUCTION 
by Earle Buckingham 


An analysis of the many problems of 
dimensioning with tolerances for mass 
production, showing their effect on tool 
design, gage design, production and 
inspection, and suggesting improved 
methods and practices to solve these 
problems. 179 Illustrations. 164 Pages. 


$8.00 


ENGINEERING ENCYCLOPEDIA 


by Franklin D. Jones 

Condensed and practical information on 
4500 subjects definitions of numerous 
terms used in engineering and manu- 
facturing practice, the results of man 
costly and important tests and experi- 
ments. No single work will give you a 
broader knowledge with less reading 
effort. 206 Drawings. 1431 Pages. 


Now in ONE Volume, $10.00 


INDUSTRIAL LUBRICATION PRACTICE 
by Paul D. Hobson 


Practical working manual covering 
motors, engines, turbines, compressors, 
refrigeration equipment, machine tools, 
pneumatic and hydraulic tools, and 
other industrial and marine equipment. 
Chapters on oil purification and recla- 
mation, use of cutting fluids, and stor- 
age preservation of machinery. 167 II- 
lustrations. 534 Pages. 


$8.00 


INSPECTION AND GAGING—2nd Ed. 


by Clifford W. Kennedy 


The specific functions of manual and 
automatic measuring devices and gages, 
the techniques of using them. Analyzes 
the methods and duties of the different 
types of inspectors. Ideal for use in the 
plant or as training course text. 345 
Illustrations. 522 Pages. 


$9.00 


BETTER TOOL CRIBS 
by William Raisglid 


How to organize and operate an efficient 
tool crib with maximum benefits. How 
to avoid wasteful, haphazard methods 
of tool crib operation. Complete control 
systems based on the use of brass tool 
checks and triplicate tool charge slips 
are clearly described. 87 Illustrations. 
152 Pages. 


$4.00 
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INGENIOUS MECHANISMS 
FOR DESIGNERS AND INVENTORS 


Volumes | and If! by Franklin D. Jones. 
Volume II! by Holbrook L. Horton 

A comprehensive encyclopedia of me- 
chanical movements unparalleled in 
scope and usefulness. Each volume is 
an independent treatise. Similar in size 
and general character, the contents are 
different. Tells what each mechanism 
consists of how it operates, and the 
features which make it of special inter- 
est. Hundreds of illustrations. 


Single Volume, $6.50 
Complete Set, $16.00 


MANUAL OF GEAR DESIGN 
Three Volumes 


by Earle Buckingham 

Volume I: mathematical tables, espe- 
cially applicable to gear design. Volume 
II: simple formulas and time-saving 
tables required in solving all kinds of 
spur and internal gear designing prob- 
lems. Volume III: formulas, charts and 
tables used in designing helical gears for 
parallel shaft drives and “spiral” gears 
for non-parallel, non-intersecting shafts. 
Complete Three-Volume Set, $10.00 


Any Single Volume, $4.00 


HELICAL SPRING TABLES- 


by John D. Gayer and Paul H. Stone, Jr. 


Index of over 6800 ready-designed com- 
pression and tension springs from which 
selections may be made with minimum 
calculation. 165 Pages 


$5.00 


ENGINEERED WORK MEASUREMENT 
by D. W. Karger and F. H. Bayha 
Compresensive treatise on solving prob- 
lems of Methods-Time Measurement 
(MTM) and Time and Motion Study, 
to establish efficient procedures. His- 
tory, fundamentals, mathematics, appli- 
cations, standards of MTM. Complete 
tables and official MTM working data 
card included. 120 Illustrations. 630 
Pages. 


$12.00 


MACHINE TOOLS—What They Are 
and How They Work 

by Herbert D. Hall and Horace E. Linsley 
Introduction to fundamentals of mass 
production. Covers each machine tool, 
how and where it functions, skills and 
organization that make modern mass 
production possible. A basic, thorough 
text on all phases of metalworking oper- 
ations. 363 Illustrations. 488 Pages. 


$5.50 
GEAR DESIGN SIMPLIFIED 


by Franklin D, Jones 

In chart form contains 110 gear-prob- 
lem charts and worked-out examples of 
gear design show exactly how rules are 
applied in obtaining essential dimen- 
sions, angles, or other values. 201 Draw- 
ings. 134 Pages. 


$4.50 
DIE-CASTING—2nd Edition 


by Charles O. Herb 

Illustrates and describes the latest die- 
casting machines. Tables of die-casting 
alloy compositions, the latest develop- 
ments, discussion of their properties and 
applications. 196 [Illustrations. 310 
Pages. 


$5.00 
PIPE AND TUBE BENDING 


by Paul B. Schubert 

Defines the six basic ways by which the 
bending of ferrous and non-ferrous pipe 
and tube may be accomplished. Descrip- 
tions of methods, applications, and fea- 
tures of the equipment available. 159 
Illustrations. 183 Pages. 


$5.50 


GEAR RATIOS FOR 4- 6- AND 8- 
GEAR COMBINATIONS 


by Earle Buckingham 

Simple method for determining sets of 
4-, 6- and 8-change gears to meet pre- 
cision gear ratio requirements. Features 
tables of pairs of consecutive factorable 
numbers from 1000 to 40,000, their ra- 
tios and reciprocMi ratios to use in 
making 4-, 6- and 8-gear combinations. 
95 Pages. 


$5.00 


The Industrial Press, 93 Worth St., New York 13, N. Y. 
Please send me the books listed below, under the terms checked at the right. 
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JIG AND FIXTURE DESIGN 


by Franklin D. Jones 


A thorough coverage of the principles 
of development and constructional de- 
tails of jigs and fixtures. Designs show 
principles of construction that can be 
applied successfully to a variety of jig 
and fixture design problems. 345 Ilus- 
trations. 406 Pages. 


$5.00 


MACHINE SHOP TRAINING COURSE 


by Franklin D. Jones 


Contains 1124 pages of questions and 
answers . . . shop problems and solu- 
tions . . . blueprint reading charts. 
Illustrated by 572 drawings and photo- 
graphs. For use as a textbook, or for 
designers and production engineers who 
want the fundamentals of machine shop 
practice. 


Two-Volume Set, $9.00 
Volume | or Il separately, 


$5.50 


HYDRAULIC AND PNEUMATIC 
POWER FOR PRODUCTION 


by Harry L. Stewart 

Contains information on fluid-power 
circuits, types of equipment and oper- 
ational details useful to designers, buy- 
ers, installers and operators of hydrau- 
lic and pneumatic equipment. Describes 
step-by-step how air and oil equipment 
can be applied to the manual and auto- 
matic operations of all types of produc- 
tionmac hinery. 348 Illustrations. 416 
Pages. 


$8.50 
QUALITY CONTROL 


2nd Edition—by Norbert L. Enrick 

Based on plant-tested scientific prin- 
ciples, this edition uses simple tabulated 
data with direct instructions which any- 
one can apply. Concrete examples show 
how statistical quality control is used 
under different manufacturing condi- 
tions. Shows how manufacturers can 
improve the average quality of their 
products—and save money at the same 
time. 38 Charts and Tables. 181 Pages. 


$4.50 
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CHOOSE YOUR 
MOST CONVENIENT 
METHOD OF PAYMENT 


( | enclose check or money order cover- 
ing payment in full. Send books postpaid. 


( Send books under Five-Day Free In- 
spection Plan, If | decide to keep books 
1 will send payment, plus postage 
charges, within five days. 


0 Bill me 0 Bill company 
Note: On foreign orders, except Canada, 
send payment in advance adding 50¢ to 
each of above prices. 
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LATHES, Car Wheel 


Bullard Co., Bri 


6, Conn, 
Consolidated at eo! Div., Blossom Road 


ochester | 
Hamilton Div., Botawin- Lima-Hamiiton Corp., 
Hamilton, Ohio 


LATHES, Copying, 
Lathes, Duplicating 


LATHES, Crankshaft 
Consolidated Mch Tool Com, 
LeBlond, Mch. 


Duplicating — See 


Rochester, N. Y 


ch. Tool Co. snucem and 

Edwards Rds, ‘Cincinnati 18,0 

Snyder Tool & Engrg. Co., 400. . Lafayette 

troit 7, Mich. 

Sundstrand Mch. Tool Co., 2531 IIth St., 
Rockford, Ill. 

LATHES, Double-End 

Cleveland Automatic Machine Co., 4932 


Beech St., Cincinnati 12. Ohio 

Consolidated Mch. Tool Corp., Rochester, N. Y 
LeBlond, R. K., Mch. Tool Co, Madison and 
Edwards Rds.. Cincinnati 18, Ohi 


Snyder Tool & Engrg. Co, 3400 ES Lafayette, 
Detroit 7, Mich. 

Sundstrand _. Tool Co., 2351 Ith St. 
Rockford, 


LATHES, Duplicating 

Lodge & Shipley Co., 3055 Colerain Ave., Cin- 
cinnati 25, Ohio 

Mesaren Machine Too! Co., 27 Oak St., Sidney 


Sidney Machine Tool Co., Highland Ave. 
Sidney, Ohio 


LATHES, Engine, Manufacturing 
American Tool Works Co., Pearl and Eggles- 


ton Aves., Cincinnati, 

Cincinnati Lathe & Tool Co., 3207 Disney St., 
Cincinnati 9, Ohio 

mene Div., Atlas Press Co., Kalamazoo, 
ic 

Cleaema Div., of U. S. ‘. ie Inc., 6499 W. 

h St., Chicago 38, 

Consclidated Mch. Tool Div, Blossom Road. 
Rochester 10, N. 

a ih Div., Barber Colman Co., Rock- 
‘or 

Homestrand, Inc., Larchmont, 2 

LeBlond, R. K., Mch. Tool ra Madison and 
Edwards Rds., Cincinnati 18, 

Lodge & Shipley he 3055 pg Ave., Cin- 
cinnati 25, 


Nebel Machine Tool Corp., 3401 Central Pkwy., 
Cincinnati 25, Ohio 


Orban, Kurt Co., Inc., 42 Exchange Place. 
Jersey City 2. N. J. 
Roghroet Machine Tool Co., 2500 Kishwaukee 


Rockford, tll 
4240-4258 N. Knox 


Sheldon Mch. Co.. “Ine., 
Ave., Chicago 41, 
Sidney ‘Mch. Teol Co., Pa Ohio 


LATHES, Engine, Toolroom 
American Tool Works Co., Pearl and Figgies- 
ton Aves., Cincinnati, Ohio 
Cincinnati Lathe & Tool Co, 3207 Disney St., 
Cincinnati 9, Ohio 
Caer Div., Atlas Press Co., Kalamazoo, 
ich 


Clearing Div., of U. S. Industries, Inc., 649¥ W. 
65th St., Chicago 38, Ill. 
1420 College Ave., El- 


a Inc., 

ra 

— =. Div.. Barber Colman Co., Rock- 
or 

Homestrand, Inc., Larchmont, N. Y. 

LeBlond, R. K., Mch. Tool Co., Madison and 
Edwards Rds., Cincinnati 18, Ohio 

Lodge & Shipley Co., 3055 Colerain Ave., Cin- 
cinnati 25, Ohio 

Logan Engineering Co., 4901 Lawrence Ave., 
Chicago 30, Ill. 

Monarch sone Tool Co., 27 Oak St., Sid- 
ney 

Nebel’ Machine Tool Corp., 3401 Central Pkwy., 
Cincinnati 25, Ohio 

Orban, Kurt Co., Inc., 42 Exchange Place 
Jersey City 2, N. 


Rockford Machine’ Tool Co., 2500 Kishwaukee 
St.. Rockford, Hil. 

Sheldon Mch. Co., Inc., 4240-4258 N. Knox 

, Chicago 41, Ill. 

sidnee *Mch. Tool Co., Sidney, Ohio 


LATHES, Gap 


Cincinnati Lathe & Ry Co., 3207 Disney St. 
Cincinnati 9, Ohi 
Coane Div., ‘Atlas Press Co., Kalamazoo, 
ic 
Clearing Bw, ., of U. S. Industries, Inc., 649. W. 
65 Chicago 38, Ill, 
— Machine Wis. 1245 E. Washington Ave., 
—— a > Mch. Tool Co., Madison and 
Cincinnati 18, Ohio 
oe % Sass, ~ 3055 Colerain Ave., Cin- 
cinn 
Nebel Machine Tool Cee, 3401 Central Pkwy., 
Cincinnati 25, 
Sidney Machine’ Faure Co., 


Highland Ave. 
Sidney, Ohio 





THERE HAS ALWAYS BEEN 


Oue O 


Fresh Oil Lubrication is auto- 
matic, closely measured, con- 
stantly fed new oil under pressure 
for each friction surface to which 
it is applied. 

Machine Tools, Compressors 
and special machines of all kinds 
have been kept in top condition 
for 20 or 30 years or more when 
equipped with one of 6 models of 
Madison-Kipp Lubricators. 


MADISON-KIPP CORPORATION 
203 WAUBESA STREET 


Skilled in Die Casting Mechanics « Experienced in Lubrication Engineering © Originators of Really High Speed Air Tools 


IN Jue Outstanding Name 


MADISON-KIPP 
















The Model OL—one of the 
6 Models of Madison-Kipp 
Lubricators. 


MADISON 10, WIS., U.S.A. 
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LATHES, Hollow Spindle 
LeBlond, R. K., Mch. Tool Co., fiedionn and 
Edwards Rds., Cincinnati 18, Ohi 


Lodge & Shipley oa. 3055 Colerain “Ave. Cin- 
cinnati 25, Ohi 


South Bend Lathe Works Inc., 425 E. Madi- 
son St., South Bend, Ind. 


LATHES, Roll 

American Tool Works Co., Pearl and Eggleston 
Aves., Cincinnati 2, Ohio 

Bliss, E. W., Co., Canton, Ohio 

Hamilton Div., Baldwin-Lima-Homilton Corp., 
Hamilton, io 

LeBlond, R. K., Mch. Tool Co., Madison and 
Edwards Rds., Cincinnati 18, Ohio 

Monarch Mch. Tool Co., Oak St., Sidney, Ohio 

Orban, Kurt Co., Inc., 42 Exchange Place, 
Jersey City 2, N. J. 


LATHES, Speed, Second-operation 
Core Div., Atlas Press Co., Kalamazoo, 
ic 


Gisholt Machine Co, 1245 E Washington Ave., 
Madison_10, Wi 
1420 College Ave., El- 


, Wis. 

Hardinge Bros., Inc., 
mira. N. Y. 

LeBlond, R. K., Mch. Tool Co., cre and 
Edwards Rds.. Cincinnati 18, Ohi 

Monarch Mch. Tool Co., Oak St., Sidney, Ohio 

Orban, Kurt So, Inc., 42 Exchange Place, 
Jersey City 2 


Sheldon Pas" Co., 4258 N. Knox Ave., Chi- 
cago 


41, Ill. 
Standard Electrical Tool Co., 2500 River Rd.. 
Cincinnati 4, Ohio 


LATHES, Spinning 


Cincinnati Milling & Grinding Mches., Inc., 
47 arburg Ave., Cincinnati 9, 
Cosa Corp., 405 Lexington Ave., New York v2. 


Lodge & Shipley Co., The, Cincinnati 25, Ohto 
Orban, Kurt Co., ine c., 42 Exchange Place, 
Jersey City 2, N. 


LATHES, Toolroom—See Lathes, En- 
gine, Toolroom 


LATHES, Turret, Automatic 


Bullard Co., Bridgeport 2, 


Conn. 
= Div., Atlas Press Co., Kalamazoo, 


as: 9 Sor, 405 Lexington Ave., New York 

Gisholt Machine ca 1245 E. Washington Ave., 
Madison 10 

Jones & Lamson “Mch. Co., 512 Clinton St., 
Springtield, Vt. 

King Machine Too! Div., American Steel Found- 
ries, 1150 Tennessee Ave., Cincinnati, 29, 


Onio 
National Acme Co., 170 E. 131st St., Cleveland 
3, Ohio 


New Britain Mch. Co., New Britain-Gridley 
Dive., New Britain, Conn. 


LATHES, Turret, Ram Type Saddle Type 


Bardons & Oliver, at. 1133 W. Ninth St., 
Cleveland 13, Ohi 

Bullard Co., Grldgapart 2, Conn 

Clausing Div., Atlas Press Co., Kalamazoo, 


ich. 
Cosa Corp., 405 Lexington Ave., New York 


Gisholt Machine Co., 1245 E. Washington Ave., 
Madison 10, Wis. 


Hardinge Brothers, Inc., 1420 College Ave., 
Elmira, N. Y. 


Jones & Lamson Mch. Co., 512 Clinton St., 
Springfield, Vt. 

New Britain Mch. Co.. New Britain-Gridley Div., 
New Britain, Con 

Sheldon Mach. Co., "tac. 4258 N Knox Ave., 
Chicago 41, Ill. ‘ 

Warner & Swasey Co., 5701 Carnegie Ave., 
Cleveland 3, Ohio 

LATHES, Turret, 


Vertical—See Boring 
Mills, Vertical 


LAYOUT and DRAFTING TOOLS 
a & Sha rpe P Co., 235 Promenade St., 
rovidence 


LEAD SCREWS & SPLINES, Ball Bearing 


Saginaw Steering Gear Div., General Motors 
Corp., Saginaw, Mich. 


LIMIT SWITCHES—See Switches, Limit 


LUBRICATING OILS and GREASES 
Cities Service Oil Co., 70 Pine St., New York, 


Houghton. E. F. & Co., 303 W. Lehigh Ave., 
Philadelphia 33, Penna. 


(Continued on page 250) 
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ALL FOUR of these Automatic Tracing Cycles are 
available with a SINGLE Jones & Lamson Turret Lathe 


How’s this for machine flexibility in one chucking? (1) You get 
all of the accuracy and tooling combinations offered by the 
standard J & L Turret Lathe. (2) You have more than 180° 
of tool travel control in each of four different automatic 
tracing cycles (you don’t have to have all four, incidentally). 
(3) You do both rough and finish tracing (with rough and 
finish tools) in the same set-up. (4) You multiple-tool your 
tracing operations through 180° of tool control. (5) You have 
complete control for diameter with the cdnventional graduated 
hand»wheel on either mechanical or tracing operations. 

(6) The original full swing of the Turret Lathe is retained 
with this tracer. (7) A.single lever disconnects the tracer 
the man who needs for standard turret lathe operation. 
a new machine tool 








Such flexibility enables you to perform an amazing amount 
is already paying for it and variety of work with this new Two-Dimensional Tracer on 
J & L Saddle Type Turret Lathes. 
It all adds up to: MAXIMUM WORK COMPLETED IN 
ONE CHUCKING; REDUCED HANDLING TIME; 
r INCREASED ACCURACY. Write for further information. 
(ail 
Nil 
oO 


+ 
Sy, JON ES & LAMSON Machine Company °« Dept. 710, 512 Clinton St., Springfield, Vt. 


Turret Lathes + Automatic Lathes + Tape Controlled Machines + Thread & Form Grinders Optical Comparators + Thread Tools 
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Specify PANNIER 
STEEL STAMPS 


for a longer life of 
CLEANCUT MARKING 


29,335 hammer blows —and still marking 
cleanly — Pannier Letter and Number Stamps 


ye 




















Rounded corners for 
finger comfort 
Rounded head distri- 
butes impact, re- 
duces mushrooming. 


Made of the finest tool steel and correctly 
heat treated for best combination of hard- 
ness and toughness, Pannier single char- 
acter stamps can take it! Scientific shap- 
ing and accurate engraving insure a long 
life of good, clear impressions. Available 
in letters, figures and special symbols, 
and in light, medium or heavy duty 
design. 


Type size 
Identification 


Added metal in Pan- 
nier fillet increases 
durability. Correct 
bevel gives clearer 
impression, longer 
life. Outside bevel 
longer than inside 
for protection of 
character face. 


Extra tough steel forging stamps for 
hot or cold, heavy duty marking 


‘mee For stamping names, part or patent 
numbers, trade marks and similar mark- 
ings, Pannier forging stamps are made 
in four styles: —Hand-style, fullered for 
wire handle and wood handle style with 
eye parallel or perpendicular to lettering. 
All are designed and heat treated for 
clear impressions and long service. All 
are covered by the Pannier Master 
Marker guarantee. 


Fullered style 


Wood 
handle style 











Supreme Holders with “Roto-Pin” 
for quick, easy, number change 


Roto-Pin makes this Pannier Master 
Marker a time saver in number change 
and makes serial number marking fast 
and efficient. The hardened anvil at the 
base of the type slot keeps type in per- 
fect alignment for equal impression. 
Machined from bar tool stock, the 
Supreme Holder has a heat treated strik- 
ing head. Both anvil and striking head 
are replaceable for longer life of the 
holder itself. Made in hand or wood han- 
dle styles, for hot or cold marking. 


An easy, half-turn 
flip for Roto-Pin re- 
leases any or all of 
the steel type for 
fast change. A re- 
verse flip locks them 
in perfect alignment. 


Write for literature 


MARKING[ <i> |DEVICES 
THE PANNIER CORPORATION 


319 PANNIER BUILDING PITTSBURGH 12, PA. 
Offices: Los Angeles ¢ Cleveland Chicago « Philadelphia « Birmingham 


PANNIER 

MASTER 

MARKERS 
FOR QUALITY 
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Shell Oit Co., 50 W. 50th St., New York, N. Y. 
Standard Oil Co. (Indiana), "910 $ Michigan. 
Chicago. P 
Stuart, D. Co., Ltd., 2727 S. Troy St., 
Chicago 3, 
ener, Inc., 35 E. 42nd St. New York 17, 


LUBRICATING SYSTEMS 

Gits Bros. Mis | co 1846 S. Kilbourn Ave., 
Chicago 23. 

Madison-Kipp %.% Madison. Wis. 

Trabon Engineering ‘Corp., Solon, Ohio 


MACHINERY, Used and Rebuilt 
Eastern Mchry. Co., 1000 Tennessee Ave., Cin- 
cinnati, Ohio 


Miles Mchry. Co., 2025 E. Genessee Ave., Sagi- 
naw, Mich. 
— & Merryweather Mchy. Co., 888 E. 70th 
Cleveland 3, Ohio 
we ‘Keuren Co., he 72. Mass. 


MACHINISTS’ SMALL TOOLS 


Brown & Sharpe Mfg. Co., 235 Promenade St., 
Providence 1, R. |. 

DoALL Co., Des Plaines, III. 

Niagara Mch. & Tool Wks., 637-697 North- 
land Ave., Buffalo 11, N. 

Van Keuren Co., 176 Waltham St., Watertown 


, Mass. 
bet:  he H. & Co., 400 Vulcan St,, Buffalo 


MANDRELS—See Arbors and Mandrels 


MARKING MACHINES and DEVICES 


Gorton Mch. Co., 1321 Racine St., Racine, Wis. 
— Corp., 319 Pannier Bidg., Pittsburgh 12, 
‘a 


MATERIAL-HANDLING TRUCKS—See 
Trucks, Material Handling 


MEASURING MACHINES 


“> Corp., 405 Lexington Ave., New York 17, 

mm. Tg ‘Kurt oe Inc., 42 Exchange Place, 
Jersey City 2, N. J. 

as te Rd 721 Springfield St., 


Van Keuren Co., 
72, Mass. 


Dayton, 
176 Waltham St., Watertown 


MEASURING WIRES—Thread, Spline, 
Gear 
Sheffield Corp., Dayton 1, Ohi 


Threadwell Tap & Die Co., 16 “arch St., Green- 
field, Mass. 

Van Keuren Co., 176 Waltham St., Watertown 
72, Mass 


MICROMETER HEADS 


Brown & Sharpe Mfg. Co., 235 Promenade St., 
Providence 1, R. I. 


DoALL Co., Des Plaines, III. 


MICROMETERS, Outside, Inside, Depth 


Brown & Sharpe Mfg. Co., 235 Promenade St., 
Providence 1, R. 

DoALL Co., Des Plaines, III. 

Scherr, George, Co., Inc., 200 Lafayette St., 
New York 12, 

Van Keuren Co., 176 Waltham St., 
72, Mass. 


Watertown 


MICROSCOPES, Toolmakers’ 


DoALL Co., Des Plaines, Ill. 

Opto-Metric Tools, Inc., 137 Varick St., New 
York, N. Y. 

Scherr, George, Co., Inc., 200 Lafayette St., 
New York 12, N. Y. 


MILLING MACHINE ATTACHMENTS 


Bridgeport Mches., Inc., 500 Lindley St., Bridge- 
port 6, Conn. 

Brown & Sharpe Mfg. Co., Providence, R. |. 

Cincinnati Milling & Grinding Mches, Inc., 
4701 Marburg Ave., Cincinnati_9, Ohio 

Giddings 2 Lewis Machine Tool Co., Fond du 


Lac, 

Gorton, Genes Mch. Co., 1110 W. 13th St., 
Racine, Wis. 

Greaves Mch. Tool Div., 2011 Eastern Ave., 
Cincinnati 2, Ohio 

Hardinge oe i. 1420 College Ave., El- 


Wis. 
Nichols, W. Co., Waltham 54, Mass. 
Sheldon Miche Co., Inc., 4258 N Knox Ave., 
Chicago 41, , 
Van Norman’ Machine Co., 3640 Main St., 
Springfield 7, Mass. 
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-..and here’s how ITT’s Standards Lab 
makes sure they do 

This heater and cathode contact ring 
assembly is used with a_ lighthouse- 
type electron tube in the airborne unit 
of TACAN, a military and commercial 
aerial navigation system. 

As in all TACAN components, this 
mating part must be readily interchange- 
able in case of component failure. So 
Federal Telephone and Radio Company, 
a Division of International Telephone 
and Telegraph Corporation, turned to 
their Standards Laboratory before start- 
ing production. 

The heater and cathode contact ring 
was optically inspected—on a Kodak 
Model 30 Contour Projector. After 
analyzing the results, minor changes in 
tooling were suggested. Result: a per- 
fectly matched part, completely con- 
centric and interchangeable. 

Whatever you’re inspecting... 
Whether it’s tools, gages, dies, electrical 
or mechanical components, the Kodak 
Model 30 Contour Projector provides 


Special Products Sales 


ey) AIRBORNE TACAN DEMANDS 
THAT PARTS LIKE THIS FIT PERFECTLY, EVERY TIME 


you with a projected image that’s as free 
from distortion as the science of optics 
will permit ... accuracy across the en- 
tire face of the big, 30-inch screen. Im- 
ages are sharp, high-contrast; erect 
and unreversed at all magnifications. 
Changes in magnification can be made 
at the flick of a switch. 

More refinements... You also get 
efficient head-on surface illumination 
and a full 16” throat clearance between 
collimator lens and front mirror. This 
clearance is constant at all magnifica- 
tions, permits staging of large parts 
without repositioning. 

The many other advanced refinements, 
extreme coptical stability, and rugged 
construction of the Model 30 Kodak 
Contour Projector make it, a leading 
choice for large-screen precision mi- 
crometry or routine gaging. 

Cut inspection costs ... Along with 
accuracy, optical gaging with Kodak 
Contour Projectors offers you savings 
in gage costs, increased inspection rates, 
and the economies that result from a 


EASTMAN KODAK COMPANY, Rochester 4, N. Y. 
the KODAK CONTOUR PROJECTOR 
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minimum of operator training. You can 
use optical gaging almost anywhere in 
your plant... receiving, assembly, pro- 
duction, inspection, toolroom. There 
are 6 Kodak Contour Projectors to 
choose from, one matched to your in- 
spection needs. Get all the facts by 
writing for our detailed catalog. 





At the ITT Standards Laboratory, the Kodak 
Model 30 Contour Projector provides the ac- 
curacy needed for testing and 

servicing master mechanical 

and electrical measuring 
devices. 
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MILLING MACHINES, Automatic 


Buhr Machine Tool Co., 839 Greene St., Ann 
Arbor, Micn. 

Cincinnati Milling Machine Co., Cincinnati, 

Constitated Machine Tool Corp., Rochester, 
N. 


Cross fo., 3250 Bellevue Ave., Detroit 7, Mich. 

Ingersoll Milling Machine Co., 505 Fulton 
ve., Rockford. 

Jones & Lamson Mch. Co., 160 Clinton St., 
Springfield. Vt. 

Lamb, F. gg ct Co., 5663 E. Nine Mile Rd., 
Det troit 3 34, Mich. 

Nichols, W. H. — Waltham 54, 

Olivetti Corp. of America, 42- 33° "Rerthem 
Bivd., Long Island City 1, 

Pras & Whitney Co., Inc., West Hartford, 

Sunmaard Mch. Tool Co., 2531 IIth St., 
Rockford, 

255 North 18th St., 


, vom Ce, ine. 
Ampere, E. Orange, N. J 


MILLING MACHINES, Bed Type, 
Simplex, Duplex 

Brown & Sharpe Mfg. Co., 235 Promenade St., 
Providence |, R. |. 

Cincinnati Milling & Grinding Mches., Inc., 
470 Marburg Ave., Cincinnati 9, Ohio 
Consolidated a Tool Div., Blossom Road 

Rochester 10, 
saa v8 Lucas Mch Nwrks., Front St., and Girard 
Ave., Philadeiphia, Pa 
Ingersoll Milling Machine Co., 505 Fulton 
ve., Rockford, Ill. 
Kearney & Trecker Corp., 6784 W. National, 
Milwaukee 14, Wis. 
Motch & Merryweather Mchy. Co., 888 E. 70th 
St., Clexstond 3, Ohio 
Nichols, W. H. Co., Waltham 54, 
Olivett: » fy of America, 42- 33 Frerthom 
Bivd., Long Island 1, N. 
Sundstrand Mch. Tool Co., 2531 11th St., 


Rockford, III 
255 North 18th St., 


’ 


Tool Co., Inc., 
Ampere, E. Orange, N. J 
Van Norman Machine Co., 3640 Main St., 
Springfield 7, Mass 


MILLING MACHINES, Bench, Hand 
Cloveing Div., Atlas Press Co., Kalamazoo, 
ic 


Hardinge Bros Inc., 1420 College Ave., El- 
mira, N. 


MILLING MACHINES, Circular, 
Continuous 

Consolidated Mch. Tool Cop. , Rochester, N. Y. 

Davis & Thompson _ 1’ W. Burnham St., 
Milwaukee 14, 

Espen Lucas Mch. Works, Front St. and Girard 
Ave., Philadelphia 

Ingersoll Milling Machine Co., 505 Fulton 
Ave., Rockrom Tl 


Nichols, W . Co., Waltham 54, 
Olivett: A of (eae 43.33" ‘Northern 
Bivd., Long ‘Island City 1 ¥, 
Sn =a Too! paare- Co., 3400 E. Layfayette, 
ror 


Sundstrand Mch. * Tool Ceo., 235t tith &. 
Rockford, Ill. 


MILLING MACHINES, Die Sinking, 
Duplicating, Profiling 
Bridgeport Mches., Inc., 500 Lindley St., Bridge- 


port Con 
Cincinnati Milling & Grinding Mches., Inc., 
4701 Marburg Ave., Cincinnati 9, Ohio 
Coane Ss. industries, Inc., 6499 W. 
Chicago 38, 
Copsslidated en Foot ‘biv., Blossom Road, 
Rochester 10 
Coss core. 405 a Ave., New York 17, 


Elox Corp. of Michioms. Troy, Mich. 
ag Corp., 1200 Oakman Bivd., Detroit 


, Mich. 

pangs & Lewis Machine Tool Co., Fond du 
ac, Ss. 

Gorton, George, Machine Co., 1110 W. 13th 
a, Racine, Wis. 

Kearney & & Trecker Corp., 6784 W. National, 
Milwaukee 14, Wis 

Nichols, W. H. Co., Waltham 54 Ss. 

Sundstrand Mch. Tool Co., a3)" ith St., 
Rockford, Ill. 


MILLING MACHINES, Knee Type, Hori- 
zontal, Plain, Universal 


Brown & Sharpe Mfg. Co., Providenze, R. |. 
Bullard Co., Bridgeport 6, Conn. 
Cincinnati Milling & Grinding Mches., Inc., 
4701 Marburg Ave., Cincinnati 9, Ohio 
Core, a of U.S. industries, Inc., 6499 Ww. 
Ehicago 38 38, 
Cosa yd 405 en ‘Ave., New York 17, 


oumie: "Geo., Mch., Co., 1110 W. 13th St., 


Racine, Wis. 
Greaves Macnine Tool Div., 2009 Eastern 


Ave., Cincinnati, Ohio 





Protection for Man and Machine 


FUTURMILL'S 





Way-life covers are lightweight—yet very strong. 
The extruded aluminum sections are ribbed full length 
with a full length ball and socket type interlocking hinge. 


S“Way-Life’ WAY COVERS 


SAVE THE WAYS—"Woy-Life” covers 
keep chips, grit, dirt and other foreign 
matter out of the ways and feed mech- 
anisms. The solid aluminum, interlocking 
sections will absorb a considerable amount 
of shock and prevent damage to the ways 
—such as caused by accidental dropping 
of heavy objects on the ways. 


WORK WITH SAFETY—The strength and 
rigidity of “Way-Life” covers permit oper- 
ators to walk safely on top of the cover, 
making machine servicing and job set-up 
safer and easier. It is impossible for per- 
sonnel to fall through the cover or become 
caught or trapped between the ways. 


CUT COST & MAINTENANCE— Unlike 
fabric, rubber, plastic, sheet metal, foil, 
telescopic, or accordion type covers, "Way- 
Life” covers will not burn, warp, tear, rust 
or buckle. They require no auxiliary power 
since the cover is motivated by table or 
column movement. No special servicing 
is necessary. 


DRESS UP YOUR SHOP—"Way-Life” 
covers are full dress—armored protection 
for any machine . . . a complement of 
utility—economy and cleanliness for any 
shop. 


Write: FUTURMILL, Inc. £2 Hishlend Rood 


Pontiac, Michigan 
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Hardinge bn Inc., 1420 ey Ave., El- 
mira, N. 

Homestrand, Inc., Larchmont, 

Ingersoll Milling Machine ‘cor "50s Fulton 
Ave., Rockford, Ill. 

Kearney & Trecker Corp., 6784 W. National, 
Milwaukee 14, Wis. 

Nichols, W. H. €o., Walt tham 54, 

Sheldon Machine Co., Inc., 4240- 42683 N. Knox 
Ave., Chicago 41, Ill. 


MILLING MACHINES, Knee Type Rom 

Brown & Sha ite Co., 235 Promenade St., 
Providence I. 

Gorton Mch. Co. R321 Racine St., Racine, Wis. 

Kearney & & Trecker Corp., 6784 "W. National, 
Milwaukee 14, Wis. 

Van Norman Machine Co., 3640 Main St., 
Springfield 7, Mass. 


oe eaten Knee Type Rise 


Coginnet salting & Grinding Mches., Inc., 
4701 Marbur ve., Cincinnati 9, Ohio 
Cone orb 405 Lexington Ave., New York 17, 


Nichols, W. H. Co., Waltham 54, Mass. 
Orbai rar et Co., 42 Exchange = Jersey 
Ci e ode 


MILLING MACHINES, Knee Type Turret 
Gorton Mch. Co., 1321 Racine St., Racine, Wis. 


MILLING MACHINES, Knee Type, 
Vertical 
Bridgeport oe. Inc., 500 Lindley St., pad 


port 6, 
eroers & Shere Mfg. Co., Providence, R 
Cincinnati Milling & Grinding Mches,, Inc. “s501 
Marburg Ave., Cincinnati 9, Ohio 
Coane iv., ‘Atlas Press Co., Kalamazoo, 


ich. 
Clearing Div., of U. S. ietusetrion, Inc., 6499 W. 
65th St., Chicago 38, 
as Corp., 450 en ‘Ave., New York 17, 


Gorton, George, Mch. Co., 11110 W. 13th St., 
Racine, Wis. 

Homestrand, Inc., Larchmon ae 

& ‘Trecker Corp., tee W. National, 


Kearney & 
aera N. 
Nichols, W. ; ag Waltham 54, Mass. 
= oer, Cay 5 aoe 42 Exchange Place, Jer- 
Ci . 


MILLING MACHINES, Planer Type 


Berthiez, Charles, 5 Rue Montalivet, Pcvwis, 
France 

Consolidated Mch, Tool Div., Blossom Road, 
Rochester 10, N. Y. 

ay -Lucas Mch. Works, Front St. and Girard 
Ave., Philadelphia, Pa. 

Giddings & & Lewis Machine Tool Co., Fond du 
ac, 

Gray, G. 7 Co., Woodburn Ave. and Penn 
RR., Evanston "Cincinnati, Ohio 

Hamvlivor Div., Baldwin- Lima-Hamilton Corp., 
Hamilton, Ohio 

Ingersoll Milling Machine Co., 505 Fulton 
ve., Rockford, Ill. 

Kearney & Trecker, COP. 6784 W. National, 
Milwaukee 14, Wis 

ok Co. Inc., 42 Exrhange Place, Jer- 
se 

Sundstrand Mch. Tool Co., 2531 ith St., 
Rockford, 


MILLING MACHINES, Spar 


Cincinnati Milling & Grinding sApwa, 
4701 Marburg Ave., Cincinnati 9, hic” 
Cosa Corp., 405 Lexington Ave., New York U7, 


Giddings, & & Lewis Machine Tool Co., Fond du 

ac 

Hamilton Div. Baldwin-Lima-Hamilton Corp., 
Hamilton, Ohio 

Kearney & "Trecker Corp., 6784 W. National, 
Milwaukee 14, Wis. 

Sundstrand Mch. Tool Co., 2531 IiIth St., 
Rockford, Ill. 


MOLDING MACHINES, Plastic 


Baker _— Inc., 1000 Post Ave., Toledo 
Elmes Eng. Div., American Steel Pesmedries, 
1150 Tennessee Ave., Cincinati 29, Ohio 
— Gear Shaper Co., 78 River St., , 

ie 
Hydraulic Press Mig. Co., Mount Gilead, Ohio 
Wood, R 1072 Public Ledger Bidg., Phila- 
delphia 2 "Penna. 


MOTORS, Air 
Ingersoll-Rand Co., Phillipsburg, N. J. 
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IT PAYS TO REPLACE... 


A study of the production factors at The 
Heald Machine Company, Worcester, Mass., 
pioneer New England builders of precision 
machine tools, indicated that two Bullard 
Cut Master V.T.L.’s, Model 75, would pro- 
duce as many parts, in any given period, as 
four Bullard V.T.L.’s of an earlier design. 


9n, actual production, these additional advantages have been, experienced: 


e Greater flexibility for faster changeover and set up e Ease of control — less operator fatigue 
e Dependability and accuracy on holding size e Less tool wear, spoilage and inspection 


e More rigidity for higher speeds and feeds 
This all adds up to more parts at less cost per piece. 


Why nat ask him on write, CORESS 


THE BULLARD COMPANY 
BRIDGEPORT 9, CONNECTICUT 
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GZ CAN INCREASE YOUR PRODUCTION 


. . . because CDT specializes in designing and building tools 
and machines for today’s high production demands. 


GZp CAN IMPROVE YOUR QUALITY 


. . . because CDT tools, jigs, fixtures and machines are 
precision engineered and built to the strictest requirements. 


GZ@ CAN LOWER YOUR PRODUCTION COSTS 


. .. by increasing the efficiency of your operation with special 
tools that do the job better—faster—more economically. 


Call on Columbus Die-Tool for your special tooling problems. A large 
creative engineering staff with experience in developing special tools 
and machines for hundreds of industries is at sade service. Over 50,000 
square feet filled with precision 
production equipment enables us 
to build fine tools and special 
purpose machines to exacting re- 
quirements. Avail yourself of the 
industry-wide experience of 
Columbus Die-Tool. 


FREE: New brochure listing facilities, equipment, etc. Write today. 


Columbus Die “Tool 


AND MACHINE COMPANY 


P.O. BOX 750 * COLUMBUS, OHIO 


ESTABLISHED 1906 


Designers and manufacturers of JIGS © FIXTURES ¢ SPECIAL TOOLS @ 
UNITS FOR MACHINE TOOLS @ also Builders of Machine Tools Complete 
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MOTORS, Electric 


Lincoln Electric Co., Cleveland 17, Ohio 






MOTORS, Hydraulic 
Barnes, John S. Corp. 
en Fogneerns. biv. American Brake Shoe 


1152 Dublin Rd., Col 16, Ohi 
Ex Cult. 18) Com. = se 
32, Mic 


Rockford, Hil. 


1200 “Oakman Bivd., Detroit 


Hydraulic. or Mfg. Div., Mt. Gilead, Ohio 
Oil ot Co., 1569 W. Pierce St., Milwaukee, 


antvend Mch. Tool Co., 2531 IIth St., 


Rockford, Ill. 
Vickers Inc., Administrative & Eeeinearing Cen- 


ter, Box 302, Detroit 32, Mich. 


MULTIPLE INSPECTION GAGES—Scee 
Gages, Multiple Inspection 


Seren MACHINES, Dial 
ype 
Baker Brothers Inc., 1000 Post Ave., Toledo 


: io 
— Drill Co., 814 Chestnut St., Rockford, 


Baush Mch. Tool Co., 15 Wason Ave., Spring- 
field, Mass. 


Bodine « Com. "317 Mt. Grove St., Bridgeport 5, 
on 


Buhr Machine Tool Co., 839 Greene St., Ann 

rbor, Mic’ 

Cross Co., P. O. Box 3835, Park Grove Postal 
Sta., Detroit 5, Mich. 

aise a ‘Tool Co. Inc., 594 Johnson Ave., Brook- 


= N. 
Federal "haces Corp., 1144 Eddy St., Provi- 
dence R. |. 


Greenlee Bros. & Co., 2136 12th St., Rock- 

‘ord 

Kingsbury “Mch. Tool Corp., Keene, N. H. 
amb, F. Joseph Co., 5663 E. Nine Mile Rd., 
Detroit 34, Mich. 

National Automatic Tool ct & Aah &., 


Richmond, tnd. 
Smyder Corp., 3400 E. Lafayette Ave., Detroit 
ic 
Sundstrand Mch. Too! Co., 2531 - llth St., 
Rockfora, III 


Verson Allsteel Press Co., 9309 S. Kenwood 
Ave., Chicago 19, Ill. 


MULTIPLE-STATION MACHINES, 
Transfer Type 


Baker Brothers Inc., 1000 Post Ave., Toledo 


, io 

sone Drill Co., 814 Chestnut St., Rockford, 

Baush Mch. Daas Co., 15 Wason Ave., Spring- 
field, Ma 

Buhr Mch. Tool Co., 839 Green St., Ann Arbor, 


Mich 
Bullard Co., Bridgeport 6, Conn 
Cincinnati Milling Mch, Co., Cincinnati 2. ore 


— Div., of U. S. industries, Inc., 64' 499 W 
65th St., Chicago 38, 
Cross Co., O. Box +835, Park Grove Postal 


Sta., Detroit 5, Mich. 

Davis & Thom . _ Site 4460 N. 124th St., 
Milwaukee 1 

Ex-Cell-O Corp., Y50 Oakman Blivd., Detroit 


, Mich. 

— Bros. & Co., 2136 - 12th St., Rock- 
or 

Heald ‘Machine Co., 10 New Bond St., Worces- 

& Tregken ic Corp., 6784 W. National, 


ter 6, Mass. 

Lamb, F. Joseph Co. 5663 E. Nine Mile Rd., 
Detroit 34, Mich. 

La Maire ieeehinn to Co., 2657 S. Telegraph 
Road, Dearborn 

Moline Tool Co., 102- ‘0th St., Molns, og 

National Automatic Tool Co., 3 
Richmond, Ind. 

— Co.,’ 1 New Bond St., 


Mas: 

Snyder, ‘Corp., 3400 E. Lafayette Ave., Detroit 
» Mich. 

Sundstrand Mch., Tool Co., 


; ae, 
Worcester 6, 


2531 ith St., 
Rockford, Ill. 
— Farrel Foundry & Mach. Co., Water- 
bury, Con 


NIBBLERS, Portable Pneumatic 
Buckeye Tools Corp., Dayton, Ohio 


NIBBLING MACHINES 





Wales-Strippit, Inc., Akron, N. Y. 
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| NEW. Mme le ([UK3 col ol (= 


me DY-Yel=\(-V coh ite} aM’ el YZ = 


Simplifies Cam Design, Cuts Set-up Time, These Features 
SHILLER CAN LGC Inari... are Important to You: 









Controlled deceleration regardless of 
flow rate 


e Reduces set-up time— eliminates experi- 
menting with cam shapes 


e One valve can handle all applications 


from 5 to 25 gpm giving greater flexi- 
bility 
e Regulates initial deceleration pressure 


—eliminates wasted spool movement 


e Can be used for applications to 60 
gpm without malfunction 


e Includes adjustable by-pass needle valve 


e Available with or without check for re- 
verse free flow 


e Threaded ports or subplate mounting 


TYPICAL USES: 


1. Converting rapid traverse motions to slow, 
controlled feeds. 


2. Rotary indexing operations. Will control 
deceleration and permit creep to accurate 
final position. 


3. Straight-line transfers. Deceleration control 
gives smooth stop without excess movement 
of part being transferred. 





Write for installation drawings No. 214322 
and 1-214323. 


Orifice size (through spool and sleeve) is made [7 
larger or smaller by rotation of sleeve. Adjusting DECELERATION 

screws on the face of the valve rotate the sleeve 

to the required orifice opening. Deceleration 
H stroke length “emains unchanged. No special 
' cam shape is required for valve spool travel. 


Patent Pending. 


: VICKERS INCORPORATED 


i DIVISION OF SPERRY RAND CORPORATION 


Machinery Hydraulics Division 
ADMINISTRATIVE and ENGINEERING CENTER 


Department 1403 * Detroit 32, Michigan 


Application Engineering Offices: ATLANTA « CHICAGO* e CINCINNATI e CLEVELAND « DETROIT* ¢ GRAND 

RAPIDS ¢ HOUSTON « INDIANAPOLIS * LOS ANGELES AREA (EI Segundo)* « MILWAUKEE « NEW YORK 

AREA (Springfield, N.J.)* ¢ PHILADELPHIA AREA (Media) ¢ PITTSBURGH AREA (Mt. Lebanon) PORTLAND, 

ORE. ¢ ROCHESTER » ROCKFORD e SAN FRANCISCO AREA (Berkeley) © SEATTLE* » ST. LOUIS e WORCESTER 

Factories also in: Australia, England, Japan and Germany e In Canada: Vickers-Sperry of Canada, Ltd., 
Toronto*, Montreal and Vancouver 

Field Service Headquarters Underlined. Whse. Stock & Repair Branches*. 








8276 
@\.°2 ENGINEERS AND BUILDERS OF 
OlL HYDRAULIC EQUIPMENT SINCE 1921 
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ALL NEW 


« « « through and through! 


— 






4 







POSITIVE 
CONTROL 
CLUTCH 





~ 









HOPPER 
DRIVING 
MECHANISM 







FEED TRACK 
AND ESCAPEMENT 
MECHANISM 









*Also available as a se!f- 
contained driving head for 
use in specially designed 
assembly machines. 


The DPS model U 


Manufacturing assemblies with small parts? Take note! Detroit Power Screw- 
driver Company announces the totally new Model U—quickly adaptable for 
fast, clean driving of screws, nuts and studs. 


Scores of advances! An adjustable clutch designed to hold constant driving 
torques. A hopper drive with built-in slip control to accommodate shock loads. 
A feed track with quickly adjustable covers, and an escapement mechanism with 
positive solenoid action permitting release of screw by body or head. 


A new folder, too. Write for your 
copy today. 


DETROIT POWER SCREWDRIVER 

COMPANY 18.038 

2799 W. Fort St. © Detroit 16, Michigan 
A Subsidiary of Link-Belt Company 
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NUT SETTERS—See Screwdrivers, etc. 
NUTS—See Bolts, Nuts and Screws 


OIL GROOVERS 


Wicaco Machine Corp., Wayne Junction, Phila 
delphia, Pa. 


OILERS AND LUBRICATORS 

Gits Bros. Mtg. Co., 1858 S. Kilburn Ave., Chi 
cago, Ill. 

Madison-Kipp Corp., Madison, Wis. 

Wicaco Mch. Corp., Philadelphia, Pa. 


OILS, CUTTING SOLUBLE—See Cutting 
and Grinding Fluids 


OILS, Lubricating—See Lubricating Oils 
and Greases 


OILS, Quenching and Tempering 
se i Service Oi! Co., 70 Pine St., New Yort 


Houghton, E. F. & Co., 303 W. Lehigh Ave 
Philadelphia 33, Penna. 

Shell Oil Co., 50 W. 50th St., New York, N. Y 
Sinclair Refining Co., 600 - 5th Ave., New 
York, N. Y. bale 
Standard Oil Co. (Indiana), 910 S. Michigan 

Ave., Chicago 80, Ill. 


OPTICAL FLATS 

Crane Packing Co., 6400 Oakton St., Mortor 
Grove, Ill. 

DoALL Co., Des Plaines, III. 

Scherr, George, Co., Inc., 200 Lafayette St. 
New York 12, N.Y. 

Van Keuren Co., 176 Waltham St., Watertowr 
2, Mass. 


PACKING, Leather, Metal, Rubber 
Asbestos, Etc. 
Crane Packing Co., 6400 Oakton St., Mortor 


rove, s : 
Houghton, E. F. & Co., 303 W. Lehigh Ave., 


E 
Philadelphia 33, Penna. 


PAINTING EQUIPMENT, 


Spray—See 
Spraying Equipment, Metal 


PARALLELS 

Brown & Sharpe Mfg. Co., Providence, R. |. 

DoALL Co., De Plaines, Ill. 

Giddings & Lewis Machine Tool Co., Fond du 
Lac, Wis. 

Walker, O. S., Co., Inc., Worcester, Mass. 


PATTERNS, Wood and Metal 


Mummert-Dixon Co., Hanover, Pa. 


PILLOW BLOCKS 
S K F Industries, Inc., Philadelphia, Penna. 


PIPE, Steel, Stainless, etc. 

Steaheny Ludlum Steel Corp., Pittsburgh, Pa. 

lehem Stee! Co., Bethlehem, Pa. 

Comenser Steel Co., 105 W. Bern St., Reading, 

enna. 

Ryerson Jeush T. & Son, Inc., 16th & Rock- 
well Sts., Chicago 8, Ill. 

United States Steel Corp., National Tube Co., 
Div., 436 7th Ave., Pittsburgh, Pa. 


PIPE AND TUBING MILLS, Electric-weld 
vee Co., 5504 Waiwortr: Ave., Cleveland 2. 
rey 


PIPE AND TUBING, Brass and Copper 


oe Brass Co., 25 Broadway, New York, 


Mueller Brass Co., 1925 Lapeer Ave., Port 
Huron, Mich. 

Revere Copper & Brass Inc., 230 Park Ave., 
New York 17, N. Y. 


‘ 
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CLAUSIN 
HYDRAULIC 

PROFILING | 
LATHES -13°- 15°- t7" 


TWO MACHINES IN ONE . . . automatic duplication p/us the 
versatility of a standard geared-head lathe! 





G 





Si 





With the new Clausing-Colchester profiling lathes you can 
machine multiple diameters, tapers, 90° shoulders, bevels, 
radii, grooves, chamfers and undercuts to the same accuracy 
as the template — saving time, money, and eliminating re- 
jects. Moving the hydraulic control lever engages tool with 
work or withdraws it for standard lathe operations — there’s 
no loss of time shifting from one machining function to another. 





Profiler tool slide and hydraulically operated angle slide 
are mounted on rear of carriage cross slide, with hydraulic 
slide 60° to axis of lathe bed. Angle slide is powered by an 
integral hydraulic cylinder. Support centers for templates 
are mounted at rear of lathe bed. Motor, pump»and reservoir 
are integral. 





Maximum profiling capacities of Clausing geared- 
head lathes are indicated below. 








MAX. 5° U/CUT 
Lathe features include: big work capacities with large — paar : wana” 7 
spindles, Gamet Micron tapered roller bearings with oil flow ; ——— 
lubrication, tapered key-drive spindle nose, enclosed geared - - - 
headstock and quick-change box with oil-bath lubrication, -—t_S 
hardened bed ways. Write for illustrated literature. : 


€- - ee 
DIRECTION OF FEED 














CLAUSING DIVISION 


ATLAS PRESS COMPANY 
8-108 N. PITCHER ST. © KALAMAZOO, MICH. 
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PIPE THREADING AND CUTTING 
MACHINES 


Davis & Thom Co., 4460 N. 124th St. 
Milwaukee 1 is. 

Landis Machine "Co. Inc., 

Sheffield Corp., Box’ 893, ‘Dovton t ete 


PLANER JACKS—See Set-up Equipment 


PLANERS, Double Housing and 
Openside 
Cogihien, Charlies, 5 Rue Montalivet, Paris 


Fran 

Consolidated Mch. Tool Div., Rochester, id 

Giddings & Lewis Machine Tool Co., Fond du 
Lac, Wi 

Gray, SA Co., 3611 Woodburn Ave., Cincin- 
nati, 

Hamilton Div. Balwin-Lima-Hamilton Corp., 
Hamilton, Ohio 

Orban, Kurt Co., Inc., 42 Exchange Place, Jer 
sey Citv 

Rockford Machine Tool Co., 2500 Kishwaukee 
St., Rockford, Ill. 


PLASTICS AND PLASTIC PRODUCTS 
cagene Kodak Co., 343 State St., Rochester 4 


ag haa. Co., Madison, Wis 
. S. Steel Corp., Nat'l Tube Div., Pittsburgh 


PRESS BRAKES—See Brakes, Press 
and Bending 


PRESS FEEDERS, Automatic 

om, E. W. Co., 1375 Raff Rd., S.W., Canton, 

“er Press Co., 511 Division St., Elkhart 

U. Tool Co., 255 N. 18th St., Ampere, East 
F Men N. 3. 


PRESSES, Arbor 


Birdsboro Steel Foundry & Machine Co., Birds- 
boro, Pa. 








the M & M Keyseater into a com- 
bination Keyseater and Vertical 
Cutting Machine”. 


TRIPLE THE USEFULNESS 
OF YOUR M eM 


KEYSEATER AND VERTICAL CUTTING MACHINE 


Simple modification greatly increases productive 
capacity of this versatile machine. 


An M & M Hydraulic Keyseater is not only a keyseater that cuts 
internal keyways up to 5” wide but a vertical cutting machine as 
well. Serrations, grooves, teeth—a wide 
variety of cuts can be rapidly made on this 
machine with only one simple modification 
— a work-holding table. This table is now 
available at moderate cost. If you now own 
an M & M Hydraulic Keyseater or are 
considering the purchase of a new keyseater 
it will pay you to get the facts. Write 
for Bulletin 19 entitled, “Converting 





MITTS & MERRILL . 





M &M KEYSEATERS 
AND VERTICAL CUTTING MACHINES 


64 Holden Street e 







Cuts internal 
keyways 













Cuts internal forms 
or shapes 





Cuts grooves 
and seri ations 


Cuts any shapes 


98 
SAGINAW, MICHIGAN 
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du Mont Corp., Greenfield, Mass. 

Elmes_ Eng. Div., American Steel Foundries, 
1150 Tennessee Ave., Cincinnati 29, Ohio 
Hannifin Co., Div. Parker-Hannifin Corp., De: 

Plaines, mF hine C ' 
oganspo: achine Co., Inc. Li rt, Ind 
Thecodeelt Tap & Die’ Corp., S tol a; 
Greenfield, Mass. 


PRESSES, Assembling 
7 W. Co., 1375 Raff Rd., S.W., Canton, 


— 1 For reerine Div., American Evoke Shoe 
Dublin Rd., Columbus 16, Ohio 
ene the Div., American Steel Foundries 
1150 Tennessee Ave. omenes 29, O 
a —— Co., 1253 W. 12th ss" ,™ 


Federal. Press Co., 511 Division St., Elkhar. 


Hanifin Co., Div. Parker-Hannifin Corp., Des 
Plaines, Ili. 

Hydraulic Press Mfg. Co., Mount Gilead, Ohio 

Lake Erie achinery Corp., 470 Woodward 
Ave., Buffalo 17, N. Y. 


Northern Hydraulics & Mach. Corp., Melrose 
Park, Ill. 


PRESSES, Blanking, Stamping 

ap Steel Foundry & Machine Co., Biros 
ro, Pa. 

© W. Co., 1375 Raff Rd., S.W., Canton 


io 
eo Engineering Co., Chambersburg 


Coane Div., of U. S. + “om Inc., 6499 Vv. 
65th St., Chica o 38, 


— ‘Crane Eiinietes Co., Wickliffe 


Cleveland Punch & Shear Wks. aad 3917 St 
Clair Ave., Cleveland 14, Ohi 

Danly Machine Specialties, ine, 2100 South 
Laramie, Chicago 50, Ill. 

Denison Engineering, Div. American ‘eA Shoe 
Co., 152 Dublin Rd., Columbus 16, Ohi 

os Press Co., 511 Division St., Elkhart, 

Hydraulic Press Mie. Mount Gilead, Ohio 

L & J Press Corp., 1631 Sterling Ave., Elkhart, 


Ind 

Lodge & Shipley Co., 3055 Colerain Ave., Cin- 
cinnati , Ohio 

Minster Machine Co., Miner. Ohio 

Niagara Machine & ‘Tool Wks., 637 Northland 
ys Buffalo 11, , 4 

Tool Co., Inc., 255 N. 8th St., Ampere, 

we Oran 

Verson Allsteel Press ene 9309 S. Kenwood 
Ave., Chicago 19, Ill 

bag os ongy he Farrel Foundry & Mach. Co., Water- 
lury, 


PRESSES, Briquetting 

Custer 3 Steel Foundry & Machine Co., Birds- 
ro, 

= Fogmeerne Div., American Brake Shoe 

1152 Dublin Rd., ‘Columbus 

Elma Eng. Div., American Steel Foundries, 
150 Tennessee Ave., Cincinnati 29, Ohi 

Hytvoutic Press Mfg. Co., Mount Gilead, Ohio 


PRESSES, Closed-Die Forging 

Ajax Kaudenwing Be 1441 Chardon Rd., 
Cleveland 17, 

a as | —_— ‘pounaiy & Machine Co., Birds- 


boro 
Bliss, E. Ww. Co., 1375 Raff Rd., S.W., Canton, 
io 
et aaa Engineering Co., Chambersburg, 


Came Div., of U. S. bedastrion, Inc., 6499 W. 
65th St., Chicago 38, Ill 

Elmes Eng. Div., American Steel yg 
1150 Tennessee Ave. a ae - 

~*~ Foundry Co., 1253 W. 4° "Pie, 
enna 

Hydraulic Press Mfg. Co., Mount Gilead, Ohio 

Verson Allsteel Peis Co., 9309 S. Kenwood 
Ave., —" 19, I 

1072 ‘Public Ledger Bldg., Phila- 

delphia ry ‘Penna. 


PRESSES, Coining, Embossing 

og Steel Foundry & Machine Co., Birds- 
oro, 

., Ls Ww. Co., 1375 Raff Rd., S.W., Canton, 


Chambersburg Engineering Co., Chambersburg, 


chamne Div., of U. S. Industries, Inc., 6499 W. 
65th St.. Chicago 38, Ill. 

—— ‘Punch & Shear Wks. Co., 3917 St. 
Clair Ave., Cleveland 14, Ohio 

Danly Machine Specialties, Inc., 2100 South 
Laramie, Chicago 50, Ill. 

Sl Engineer. Div. American Brake Shoe 

, 1152 Dublin Rd., Columbus 16, Ohio 
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| design versatility—the key to economy 


in hydraulic presses by BIRDBSBORO 


CAPE STITT MOET NDS 


IADSBOAD e You can’t afford a hydraulic press that cannot 

YVORAYLIC pay its way, and then some, in producing for 
~~ today’s market. As diversification and new methods 
change your production plans, presses with ad- 
vanced engineering are the key to versatility 
that provides longer usable life. Birdsboro idea- 
power is geared to make your press everything you 
need for today, tomorrow and for much of the future. 
Ask your Birdsboro representative about it. Sales De- 
partnent: Reading, Pa., Engineering Department and 
Plant: Birdsboro, Pa., District Office: Pittsburgh, Pa. 








HP.34-58 


STEEL FOUNDRY AND MACHINE Co. 


STEEL MILL MACHINERY © HYDRAULIC PRESSES « CRUSHING MACHINERY © SPECIAL MACHINERY © 
STEEL CASTINGS © Weldments “CAST-WELD" Design ROLLS: Steel, Alloy Iron, Alloy Steel 
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Eines Eng. Div., American Steel conics, 


ennessee Ave. a 29, Ohi 
Hydrautic Press Mtg. Co., M t Gilead, Ohio 
Minster Machine co Minster, ‘Ohio 
Niagara Machine & & ‘Too Wks., 637 Northland 
Ave., Buffalo 11, 
Verson’ Alistee! Press Co., 9309 S. Kenwood 
Ave. Chicago 19, Ill 
— Evan Foundry & Mach. Co., Water- 


Wood” R. D. "1072 Public Ledger Bldg., Phila- 
delphia 3, "Penna. 


PRESSES, Die Sinking (Hobbing) 
Birdsboro Steel Foundry & Machine Co., Birds- 
boro, Pa. 
Bliss, E. W. Co., 1375 Raff Rd., $.W., Canton, 
Chambersburg Engineering Co., Chambersburg, 
Clearing, a of U.S. prdeetrten, Inc., 6499 W. 
Cimcage 38, 


my is. Div., asubbiean Steel Foundries, 
1150 Tennessee Ave., Cincinnati 29, Ohio 


inte Foundry Co., 1253 W. 12th St., Erie, 


enna. 

Hydraulic Press Mfg. Co., Mount wo Ohio 

Verson Alisteel Proce Co, 9309 wood 
Ave., Chicago 19, Ill 

Waterbu Bang Foundry & Mach. Co., Water- 


bury 
Wood” RD. 1072 Public Ledger Bidg., Phila- 
delphia e “Penna. 


PRESSES, Die Tryout 
Bliss if W. Co., 1375 Raff Rd., S.W., Canton, 


f U. $ ~ ‘em Inc., 6499 W. 
us Chienas 


Cleveland ‘Punch hear “Wks. Go. 3917 St. 
Clair Ave., Cleveland 14, Ohi 

om Eng ‘Div., American Steel Foundries, 
1150 Tennessee Ave., Cincinnati 29, Ohio 

Erie ~~ aid Co., 1253 W. 12th St., Erie, 


Pen 
Federal Press Co., 511 Division St., Elkhart, 
nd. 


10 
Coane, Div. 





SHUTTLE-TYPE 
MACHINE 
HANDLES OVER 
40 DIFFERENT 
VALVE PARTS 


.-- Mills, Centers, Tap Drills 
and Taps in #316 Stainless 


Here’s a good example of engineering a 
semi-standard machine to handle a lot of 
parts. Although this machine has been 
adapted to milling, centering, drilling and 
tapping of valve parts, its basic design 
lends itself to other operations through 


i 


<e 






Davis and Thompson Co. 


the addition of various types of heads as 
well as multiple spindle drill heads. Ma- 
chine incorporates hydraulic controls for 
table feed and index, two milling heads, 
two hydraulic power heads, each with 
center drill and tap drill spindle, and two 
mechanical screw feed tapping heads to 
accommodate 16, 20 and 24 pitch threads. 
Capacities range from 3%” to 44” diameter, 
5” to 23” long. Parts are inner valves for 
liquid level controls of tough #316 stain- 
less steel. 





If you need high production of one part or 
moderate production of many parts with a 
minimum capital outlay, it will pay you to 
callin a D & T production engineer. There 
is no obligation for this service. 


FREE DATA 


Write for Bulletin 1002. 
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Hannifin Co., Div. Parker-Hannifin Corp., Des 
Plaines, it. 

Hydrauiic Press Mfg. Mount Gilead, Ohio 
: 3 Press Corp., 631 Sterling Ave., Elkhart, 

n 


Minster Machine Co., paneer. Ohio 

Niagara Machine & Too Wks., 637 Northland 
Ave., Buffalo 11, 

Verson’ Allsteel Press” Co., 9309 S. Kenwood 
Ave., Chicago 19, Ill. 


PRESSES, Drawing 

cineiore, Steel Foundry & Machine Co., Birds- 
ro, Pa. 

. E. W. Co., 1375 Raff Rd., S.W., Canton, 
io 


Cincinnati Milling & Grinding Machines, Inc., 
0 —— Ave., Cincinnati 9, Ohio 
Cloaemne ra U. > ss meme Inc., 6499 W. 

Chica io 38, Ill. 

Cleveland ‘Crane Sabutive G€o., Wickliffe, 

Coens Bn & Shear Wks. Co., 3917 St. 
Clair A Cleveland 14, Ohio 

Danly Mach hine Specialties, inc. 2100 South 
Laram ie, Chicago 50, Ill. 

Denison E: gat Div. American feche Shoe 
Co., Dublin Rd., Columbus 16, Ohi 

Elmes. Eng. Div., American Steel foundries, 
1150 Tennessee Ave. shane had Ohi 

erie ngmeal Co., 1253 W St., Erie, 


Hydraulic Press Mfg. C Mount Gilead, Ohio 

L ef Press Corp., 1631 ° Sterling Ave., Elkhart, 
n 

Minster Machine Co., ane: Ohio 

Niagara Machine & Tool Wks., 637 Northland 
Ave., Buffalo 11, N. Y. 

Verson’ Allstee! Press Co., 9309 S. Kenwood 
Ave., Chicago 19, 

Waterbu = Foundry & Mach. Co., Water- 


bury, 
Wo os RD. 1072 Public Ledger Blidg., Phila- 
delphia 2. ‘Penna. 





PRESSES, Extrusion 
Cider Steel Foundry & Machine Co., Birds- 
ro, Pa. 
Bliss, E. W. Co., 1375 Raff Rd., $.W., Canton, 
Clearing, pw, p eemeetrten, Inc., 6499 W. 
65th Ciheay 
ey Inc., 2100 South 


Danly Maschinve 
Laramie, Chicago 5! 

Ewnes Eng. Div., American Steel Foundries, 
1150 Tennessee Ave., Cincinnati 29, Ohi 

Hydraulic Press Mfg. ¢o., Mount Gilead, ‘Ohio 

Verson Allsteel Press Co., 9309 S. Kenwood 
Ave., Chicago 19, Ill 


PRESSES, Foot 


Hydraulic Press Mfg. Ce, Mount Gilead, Ohio 

Niagara Machine a Too |'Wks., 637 Northland 
Ave., Buffalo 11, io 

Producto ~~ py 2 ‘Co., 985 Housatonic Ave., 
a 

bey = Tiectesl =e Co., 9309 S. Kenwood 

, Chicago 19, Ill. 

waterbury'F _— Foundry & Mach. Co., Water- 

lury, 


PRESSES, Horning 

~, % E. W. Co., 1375 Raff Rd., S.W., Canton, 

Clearing, ~ f U.S. potestvten, Inc., 6499 W. 
Yehic 


ago 38, Ill 

come” ‘Purch & Shear ‘Wks. Se. 3917 St. 
Clair Ave., ey 14, Ohi 

chee Gre. Div., American Steel Foundries, 

150 hag nny A age yoy 29, 0 

Hyuroutic Press M C0, Mount. Gitéoa, ‘Ohio 

Minster Machine fo: Minster, Ohi 

Niagara Machine & & Tool WkS., 637 Northland 
Ave., Buffalo 11 


by Allsteel Press a 9309 S. Kenwood 


Ave., a ee (te 
Wood, R 072 Public Ledger Bidg., Phila- 


delphia 5, "Penna. 


PRESSES, ny 
Chea ae * U. + frtgetrien, Inc., 6499 W. 


“thica . 
midster Maer ine sRtinsier, Ohio 
Wks., 637 Northland 


Niagara Machine & “Tool W 
Co Press Co., 9309 S. Kenwood 


Ave., Buffalo 11, 
~—_ 19, Ub 
cago 
WaleeStripni Inc., Akron, N. Y. 
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PRESSES, Punching, Piercing 


Beatty Machine & Mfg. Co., Hammond, Ind. 
Birdsboro Steel Foundry & Machine Co., Birds- 


boro, Pa. 
Bliss, E. W. Co., 1375 Raff Rd., S.W., Canton, 


io 

Clearing Div., of U. S. Industries, Inc., 6499 W. 
65th St., Chicago 38, Ill. 

a Crane & Engineering Co., Wickliffe, 

io 

Cleveland Punch & Shear Wks. Co., 3917 St. 
Clair Ave., Cleveland 14, Ohio 

Danly Machine Specialties, Inc., 2100 South 
Laramie, Chicago 50, Ill. 

Elmes Eng. Div., American Steel Foundries, 
1150 Tennessee Ave., Cincinnati 29, Ohio 
— Press Co., 511 Division St., Elkhart, 

n 


Hannifin Co., Div. Parker-Hannifin Corp., Des 
Plaines, Ill, 
é. & Press Corp., 1631 Sterling Ave., Elkhart, 


nd. 

Minster Machine Co., Minster, Ohio 

Niagara Machine & Tool Wks., 637 Northland 
Ave., Buffalo 11, N. Y. 

Verson Allisteel Press Co., 9309 S. Kenwood 
Ave., Chicago 19, Ill. 

Wales-Strippit, Inc., Akron, N. Y. 

Waterbury Farrel Foundry & Mach. Co., Water- 
bury, Conn. 

Wood, R. D., 1072 Public Ledger Bldg., Phila- 
delphia 5, Penna. 


PRESSES, Quenching 
Gleason Wks., 1000 University Ave., Rochester 


Hydraulic’ Press Mfg. Co., Mount Gilead, Ohio 


PRESSES, Rubber-Forming 
Birdsboro Steel Foundry & Machine Co., Birds- 


boro, Pa. 
Bliss, E. W. Co., 1375 Raff Rd., S.W., Canton, 
io 
Cena Engineering Co., Chambersburg, 


a. 
Cincinnati Milling & Grinding Machines, Inc., 
4701 Marburg Ave., Cincinnati 9, Ohio 


Clearing Div., of U. S. Industries, Inc., 6499 W. 
65th St., Chicago 38, Ill. , 
Elmes Eng. Div., American Steel Foundries, 


1150 Tennessee Ave., Cincinnati 29, Ohio | 
Erie Foundry Co., 1253 W. 12th St.. Erie. 
Penna. ‘ 
Hannifin Co., Div. Parker-Hannifin Corp., Des 
Plaines, Ill. , ; 
Hydraulic Press Mfg. Co., Mount Gilead, Ohio 
Niagara Machine & Tool Wks., 637 Northland 
Ave., Buffalo 11, N. Y. 

Verson Allsteel Press Co., 9303 S. Kenwood 
Ave., oe 19, Hl. 

Wood, R. D., 1072 Public Ledger Bidg., Phila- 
delphia 5, Penna. 


PRESSES, Trimming 


Beatty Machine & Mfg. Co., Hammond, Ind. 

neers Steel Foundry & Machine Co., Birds- 
oro, Pa. 

one. E. W. Co., 1375 Raff Rd., S.W., Canton, 


io 
B-T Machinery Co., Holland, Mich. 
Chambersburg Engineering Co., Chambersburg, 


a. 

Clearing Div., of U. S. Industries, Inc., 6499 W. 
65th St., Chicago 38, Ill. 

Cleveland Punch hear Wks., Co., 3917 St. 
Clair Ave., Cleveland 14, Ohio 

Danly Machine Specialties, Inc., 2100 South 
Laramie, Chicago 50, Ill. 

Denison Engineering, Div. American Brake 
Shoe Co., 1152 Dublin Rd., Columbus 16, 


io 

Elmes Eng. Div., American Steel Foundries, 
1150 Tennessee Ave., Cincinnati 29, Ohio 

Erie Foundry Co., 1253 W. 12th St, Erie, 


Penna. 
as Press Co., 511 Division St., Elkhart, 


Hannifin Co., Div. Parker-Hannifin Corp., Des 
aines, Ili. 

Hydraulic Press ae, Co., Mount Gilead, Ohio 
L é J Press Corp., 1631 Sterling Ave., Elkhart, 


nd. 

Minster Machine Co., Minster, Ohio 

Niagara Machine & Tool Wks., 637 Northland 
Ave., Buffalo 11, N. Y. 

Verson Allsteel Press Co., 9309 S. Kenwood 
Ave., Chicago 19, Ill. 


PROFILING MACHINES—See 


Milling 
Machines, Die Sinking, etc. 


PULLEYS 


Brown & Sharpe Mfg. Co., Providence, R. |. 
DoALL Co., Des Plaines, Ill 
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PUMPS, Coolant and Lubricant 


Barnes, John S., Corp., Rockford, til 

Brown & Sharpe Mfg. Co., P’ idence, R. |. 

DoALL Co., Des Planes iil, ms 

Ingersoll-Rand Co., Phillipsburg, m3. 

Little Giant Pump Co., 5101 Classen Bivd., 
Oklahoma City 18, Okla. 

Logansport Machine Co., Inc., 810 Center Ave., 

Ruttonen” bhechine Co., 1809 Readi 
Cincinnati, 2, Ohio oe 


PUMPS, Hydraulic 


Barnes, John S., Corp., Rockford, Ill. 

Brown & Sharpe Mfg. Co., Providence, R. |. 
Denison Fogneerne. Div. American Brake Shoe 
Co., 1152 Dublin Rd., Columbus 16, Ohio 
Elmes Eng. Div., American Steel Foundries, 
1150 Tennessee Ave., Cincinnati 29, Ohio 
Hydraulic Press Mfg. Div., Mount Gilead, Ohio 
Oilgear Co., 1569 W. Pierce St., Milwaukee, 

is. 


Sundstrand Machine Too! Co., 2531 = 
Rockford, Ill. siecle cron 


Vickers Inc., Administrative & Engineering Cen- 
ter, Box 302, Detroit 32, Mich? . 


PUNCHES AND DIES—See Dies, Blank- 
ing, etc. 


REAMERS, Rose, Chucking, 
Taper, Shell, Adjustable, etc. 
Duper Coun Co., 1300 Rock St., Rockford, 


Chicago-Latrobe, 411 W. Ontario St., Chicago 


Cleveland Twist Drill Co., 1242 49th St., 
Cleveland, Ohio 

Cogaan Twist Drill Co., Greenfield, Mass. 

DoALL Co., Des Plaines, III. 


(Continued on page 262) 


Jobbers 








PERFORMANCE 


WHEREVER 
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Be 


IT! 





JOHNSON model 





specifications 


@ Capacity — 5" rounds, 
10” flats 

@ Height (closed) 30” 

® Blade length — 7'5” x 
1/2" x 23 ga. 

® Blade Speed — 45, 90 
and 150 ft. per min. 

@ Motor — 1/3 H. P., any 
voltage with 25’ ext. cord 

®@ Traction Wheels — solid, 
rubber tread, 12” dia. 

© Built-in blade, cord and 
tool compartment 


M—Mobile 


The right saw in the right place pays for itself — 
fast! The Johnson Model M metal cutting band saw 
eliminates all hand cutting. It will cut anything on 
the job including time and labor costs. Completely 
portable, mounted on big rubber-tired wheels, it 
handles easily and it’s simple to operate. Preferred 
by contractors because it’s built to last, can be used 
indoors or out and so economical to buy and operate. 


Wrte today FOR ILLUSTRATED CATALOG OF ALL 


JOHNSON SAWS AND ACCESSORIES 





1016 Barnes Street 


© up MANUFACTURING 


CORPORATION 
Albion, Michigan 
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Greenfield la 24 & Die Corp., Greenfield, Mass. 


Jarvis Corp., Stack - Middletown Conn. 
Tomkins-Johnson C % 4 
ladaun Wak N. Mechanic St., 


REELS, Stock 
eponet / Acme Co., 170 E. 131st St., Cleveland 


u. §. Too! Co., Ine., 255 N rth . 
cont en orth 18th St., Am 


REFRACTORS Heat-Treating Furnaces 


Norton Co., 1 New Bond St. 
ia. ond St., Worcester 6, 


RETAINING RINGS 


Waldes Ketwnoor ’ - 
island city 1 r, as es 16 Austel PI., Long 


RIVETERS, Portable 


Cageee. | Pneumatic Tool 
New York N: Ne ool Co., 6 E. 44th St., 


Hannifin Co., Div. Parker-H ifi 
Plaines, Ni i arker-Hannifin Corp., Des 


RIVETERS, Stationary 
Brown & Sharpe Mf 
Seoctdienes Pep 'o- Co., 35 Promenade St., 


Chicago Pneumatic T 
New You Nv. 6 E 44th Se, 


Hannifin Co., Div. Parker- 
Ploines, Nil’ rker-Hannifin Corp., Des 


‘om John: 
[ ee Co., 617 N. Mechanic St., 


ROTARY TABLES, Optical 


Machine Products Corp., 6771 
Rd., Detroit 12, Michigan E. McNichols 


RULES, SCALES AND STRAIGHTEDGES 
See Machinists’ Small Tools 


RUST INHIBITORS 


Houghton & Cc 
Bidladelphia 33° sexnco? W- Lehigh Ave., 


Oanite Products, Inc., 26 Rector St., New York, 


Scherr, George Co., | 
New York NY, nc., 2UU Lafayette St., 


Shell Oil Co, 50 W. 50th St., New York, N. Y. 


Stuart, D. Oil C L 
Chien 3, +f 0., Ltd., 2727 S. Troy St., 


SAND BLAST EQUIPMENT—See Blast 
Cleaning Equipment 


SAW BLADES, Hack, Band, Circular 
Friction 
Armstrong-Blum Mfg. Co., 57 
dale Ave Chicags. Ti 7 a 
— ‘Mfg. Co., 60 Governor St., Hartford, 


Circular Tool Co., Inc., 7 It i- 
— we c., 765 Allens Ave., Provi 


e 
DoALL Co., Des Paines, III. 
Espen-Lucas Mach Works, Philadel me, Pa. 
errywea 
St., Cleveland 3, Ohio en 


SAW BLADE SHARPENERS 

Cope Sore. 405 Lexington Ave., New York 17, 

me. } ee Machine Works, Front St. 
Girard Ave., Philadelphia, ba. te - 


Motch & Merryweather Mch\ Cc 888 E. 70th 
St., Cleveland 3, Ohio seit 


SAWING MACHINES, Abrasive Ma- 
chines—See Cutting-off Saws, Abra- 
sive Wheel 
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SAWING MACHINES, Band 
ory ay Mfg. Co., 5700 W. Blooming- 
dale Ave., Rig Hi 


DoALL Co., Ose Pltien, “un. 


SAWING MACHINES, Circular Blade 

Consolidated Mch. a Div., Blossom Road, 
Rochester 10, N. 

Espen-Lucas Mathine Works, Front St. and 
Girard Ave., Aer ogy v5 ia, Pa. 

Motch & M Merryweather Mchy. Co., 888 E. 70th 
St., Cleveland 3, Ohio 

Ty-Sa-Man Machine Co, Inc., 1093 White Ave., 
Knoxville, Tenn. 


SAWING MACHINES, Power Hack 

Armstrong-Blum Mfg. Co., 5700 W. Blooming. 
dale Ave., Chicago, Ill. 

Chicago Preumatic Yoo! Co., 6 E. 44th St., 
New York 17 


SAWS, ~~ ta oe dite Cutters, 
Milling 


SCREW DRIVERS, STUD AND NUT 
SETTERS, Power 


— Corp., 317 Mt. Grove St., Bridgeport 5, 
onn. 


Chicago, Conenatic Tool Co., 6 E. 44th St., 
New York 
Consolidated Mch. Tool Div., Blossom Road, 
ochester 10, N. Y. 
Cross Co., P. 0. Box 203s, Park Grove Postal 
Sta., Detroit 5, Mich 
Scully-Jones & Co., 1906 Rockwell St., Chicago 


Williams, J. H. & Co., 400 Vulcan St., Buffalo 


SCREW MACHINES, Hand—See Lathes, 
Turret, Ram-type, Saddle-type 


SCREW MACHINES, Multiple-Spindle 
Automatic 
Grggnice Bros. & Co., 2136 12th St., Rockford, 


ag gt fate Co., 170 E. 3st St., Cleve- 
and, 
New Britain Mch._Co., New Britain-Gridley 
ch. Div., New Britain, Conn. 
Scherr, George con, Inc., 200 Lafayette St., 
New York 


Warner & eater 2% 6701 Carnegie Ave., 
Cleveland 3, Ohio 


SCREW MACHINES, Single-Spindle 
Automatic 

Brown & Sharpe Mfg. Co., Providence, R. |. 

a Corp., 405 Lexington Ave., New York 17, 


Gems | (eshine Co., 3901 Christopher 
Detroit 11 ich. 

Gisholt Mch. Co. M245 E. Washington Ave., 
Madison 10, Wis. 

Gorton, George Mch. Co., 1110 W. 13th St., 
Racine, Wis. 

National Acme Co., 170 E. 131st St., Cleve- 
land, Ohio 

New Britain Mch. Co., New Britain-Gridley 
Mch. Div., New Britain, Conn. 


SCREW PLATES 


Greenfield Tap & Die Corp., Greenfield, Mass. 
Threadwell Tap & Die Co., 16 Arch St., Green- 
field, Mass. 


SCREWS, Cap, Set, Self-tapping, etc.— 
See Bolts, Nuts and Screws 


SEALS AND RETAINERS—Oil or Grease 


Crane wore Co., 6490 Oakton St., Morton 
rove, 
Gits Bros. Mfg. Co., 1858 S. Kilbourn Ave., 
Chicago, Illinois 


SEPARATORS, Magnetic 
oes Drill Co., 814 Chestnut St., Rockford, 


Sundstrand Mch. Tool Co., 2531 Ith St., 
Rockford, Ill. 


SET-UP EQUIPMENT 


—— Bros. vee, fo 5213 W. Armstrong 

Ave hicago 46, 

Lufkin Rule Co., Sa ‘4 

Williams, J. H. & Co., 400" - St., Buffalo 
Ve 


SHAPERS, Crank and Hydraulic 


——t — Co., P. O. Box 111, Cincin- 
nati 11, 
Come Corp., 408 Lexington Ave., New York 17, 


Nebel a Tool ow. 3401 Central Pkwy, 
Cincinnati 25, Ohi 

Orban Kurt % ne, 42 Exchange Place, Jer- 
se 

Roskford ch. Tool Co., 2500 Kishwaukee St., 
Rockford, Ill. 

Sheldon Mch. Co., vy 4240-4258 N. Knox 
Ave., Chicago 41, Ill. 


SHAPERS, Vertical and Slotters 
Bridgeport oe Inc., 500 Lindley St., Bridge- 


port Con 
Consolidated Nich, ae Div., Blossom Road, 
Rochester 10 
ores. nt NK, 42° Exchange Place, Jersey 


N. 
nediod Mech Tool Co., 2500 Kishwaukee St., 
Rockford, Ill. 


SHEARS, Alligator 


er Acme Co., 1201 W. 65th St., Cleveland 2, 
hio 


SHEARS, Guillotine Bar 
Beatty Machine & Mfg. Co., Hammond, Ind. 


SHEARS, Rotary 
om Cor. 405 Lexington Ave., New York 17, 


Niagara Mch. & Tool Works, 683 Northland 
Ave., Buffalo, N. Y. 


SHEARS, Squaring 

Birdsboro Steel Fdy. & Sw Co., Birdsboro, Pa. 
“Ta Shaper Co., P. O. Box 111, Cincinnati 
Cosa’Corp., 405 Lexington Ave., New York 17, 


Lodge & Shipley + a 3055 Colerain Ave., Cin- 
cinnati 25, 

Niagara Mch. & “Teo Works, 683 Northland 
Ave., Buffalo, N. 


SHEET METALS—See Strip and Sheet, 
Ferrous, Non-ferrous 


SHIM STOCK 


Laminated Shim Co., Inc., Glenbrook, Conn. 


SLITTING MACHINES, Rotary 


Bliss Co., E. W., Canton, Ohi 

Niagara’ Mch. “& Tool Works, 683 Northland 
Ave., Buffalo 11, 

Waterbu we RS & Mach. Co., Water- 


jury, 
Yoder’ 0.5 5504 Walworth Ave., Cleveland 2, 
io 
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EPA On EH 


Ta rpenese 


33 years ago, MARVEL introduced the first welded- 
edge hack saw blades... guaranteed them to be 


shatterproof... and a new concept of power hack 


sawing came into existence. 

In combining, by welding, two materials—a 
narrow, high speed steel cutting edge, and a tough 
alloy steel body, MARVEL pioneered the modern 
hack saw blade. 

When operators learned they could apply the 
heaviest feed pressures and highest speeds to the 
new MARVEL Blades with complete confidence that 
they would nevershatter or“explode” to cause them 
personal injury, hack sawing began the approach 
to its present high level of efficiency. Even cutting 
“exotic” metals, such as titanium, where heavier 
feed pressures are a necessity, the MARVEL Blade 
does an outstanding job and is completely safe. 







Write for Bulletin CT-175 which has 
\ complete details on MARVEL High- 
Speed-Edge Hack Saw Blades. 


ARMSTRONG-BLUM MFG. CO. 
5700 W. BLOOMINGDALE AVE., CHICAGO 33, ILL, 


MACHINERY, August, 1959 
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This is a MARVEL High-Speed-Edge Hack Saw Blade Cutting a 4” x 4” Titanium Billet 
EVERYTHING'S IMPROVED 
BUT THE 


GUARANTEE 


Today’s MARVEL High-Speed-Edge Hack Saw 
Blades are greatly improved, even over the MARVEL 
Blades which were the best on the market a few 
years ago. Advanced metallurgy has produced 
better steels; new heat treating and manufacturing 
techniques have brought further improvements. 
The only thing unchanged is the Guarantee: 
THEY ARE SHATTERPROOF! 


If you haven’t used MARVEL High-Speed- 
Edge Hack Saw Blades recently, try them on 
your saws for a month and see the difference a 
truly superior blade can mean in higher speeds, 
greater accuracy, lower cost per cut, and guar- 
anteed safety to operating personnel. Your 
nearby MARVEL Distributor carries a complete 
stock of MARVEL High-Speed-Edge Blades. 
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SLOTTERS—See Shapers, Vertical and 
Slotters 


SOCKETS—See Drill Sleeves and Exten- 
sion Holders 


SOLENOIDS 
a Co., 1331 S. Ist St., Milwaukee 
Barnes, John S. Corp. Rockford i. 


a Acme C Co., 170 E. 131st St., Cleve- 


Vickers Inc. ‘Administrative & Engineering Cen- 
ter, Box 302, Detroit 32, Mich. 


SPECIAL MACHINERY AND TOOLS 


me go Co., 1700 Stratford Ave., Strat- 
‘or 
Barnes Drill Co., pas Chestnut, Rockford, Ill. 


_ Barnes, W. F. & John Co., 201 S. Water St., 
Rockford, 1. 
Baush Machine coe Co., 156 Wason Ave., 
rneniers 7 
lehem S ha on Bethlehem 
Bilgram Gear & Mch. Works, 1217-35 Spring 


Mei 
‘den St., Philadelphia, 
Birdsboro Steel Foundry & Machine Co., Birds- 


Blonchord i Mch. Co., 64 State St., Cambridge, 
Bliss, E. W. Co., 1375 Raff Rd., S. W., Canton, 
Buhr ‘Mch. Tool Co., 839 Green St., Ann Arbor, 
“aes and Mfg. a a Inc., 15001 S. Fi- 


hay = 

Cham rane & nag, co Chambersburg, Pa. 

Cincinnat — lling Mch. Co., Oakley, Cincin- 
nati 9, 

Coleus Die- Fool & pach. Co., 955 Cleveland 


Columbus, 
Consetlsciod Mch. Tool Rochester, N. Y. 


Cross Co., 3250 Bell evue, “Detroit 7, Mich, 

Erie Foundry Co., Erie, 

Espen-Lucas Mch. Welna Front St. and Girard 
Ave., Philadelphia, Pa. 

Ex-Celi-O > Corp., 1260 Oakman Bivd., Detroit 

Federal Machine & Welder Co., Overland Ave., 
Warren, Ohio. 

rele Gear Shaper Co., 78 River St., Spring- 


t. 
a Machine So 1245 E. Washington Ave., 


adison 10, 
Geo., Mch. Co., 1110 W. 13th St., 
Racine, Wis. 
Greenlee Bros. & Co., 12th and Columbia 


Aves., Rockford, Ill. 
Hannifin Co., Div. Parker-Hannifin Corp., Des 
Plaines, ill. 
Hill Acme Co., 1201 W. 65th St., Cleveland 2, 
10 


ycreutic Press Mfg. Co., Mt. Gilead, Ohio. 
"ie Milling, hachine € Co., 565 Fulton 


Rockford, 
ry Mch Toot lend .H. 
Cone q M Joseph Co., 5663 E pring Mile Rd., 
roit 34, Mich. 


d., 

Michigan Tool "co. ‘7171 E. McNichols Rd., 
Catron 12, 

Modern industrial wan Co., 14230 Birwood, 
Detroit 4 ich. 

Moline Tool Co. 102 20th St., Fg it. 

M Me rt Me hy. Co., 888 E. 70th 


Ohio 
National Automatic Tool Co., Inc., S. 7th and 
N Sts., ond, 


Ave., Detroit 2, Mic 
Nationa al Twist Drill . Tool Co., Rochester, 


New ae Mch. Co., ow Britain-Grid 
Mch. Div., New Britain, Con sound 


New Mf Con “1470 Chestnut 
my dereey oor 3 ‘" 


Niagara Mch. y Yoo Works, 683 Northland 
Ave., Buffalo, 
Oilgear Co., 1569 W. Pierce St., Milwaukee, 


Sheffield =f Box 893, Dayton 1, Ohio 


a 2 Me Engrg. Co., 3400 E. Lafayette, 

troit 7 ich. 

Standard Electrical Tool Co., 2488-90 River 

Cnsianan, Ohio. 

me Me Mch.’ & Tool Co., 2531 11th St., 
Rockford, Ill. 

Universal Engrg. Co., Cranteenematy 2, Mich. 

Verson Allstee! Press Co., 93rd St. & S. Ken- 
wood Ave., Chicago, Ill. 

Wicaco Machine Corp., Wayne Junction, Phila- 
delphia, Pa. 


SPEED REDUCERS 


Barnes, John S. Corp., Rockford, Ill. 

am Sem ae ng s, 320 Main St., North 

sland, Ohio. Scott Co., 5114 Hamilton, Cleve- 

James, D. On Gear, fo. Co., 1140 W. Monroe 
Wa Chicago 7, 
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SPINDLES, Machine 


Ex-Cell-O Corp., 1200 Oakman Bivd., Detroit 
32, Mich. 


Nat ional Automatic Tool Co., §. 7th and N 


snandiond Electrical ben Co., 2488-90 River 
Road, Cincinnati, Ohio. 


SPRAYING EQUIPMENT, Metal 
Metalllizing Eng. Co., Westbury, L. |., N. Y. 


SPROCKETS—See Gears, Cut 


STAMPINGS, a. Metal 


Laminated Shim Aa Glenbrook, Conn. 
Revere Copper & Sane tne., 230 Park Ave., 
New York, N. 


STEEL ALLOYS—See Alloy Steels 


STEEL, Cold Rolled, Stainless, High- 
speed, Tool, etc. 

Allegheny Ludium Stee! Co: ‘1+ lh, Pa. 

Beth J Steel Co., Beth thiehem, P. . 

——_ Steel Co., "105 Ww Bern Se Reading, 
enn: 

Jessop Steel Co., Washington, Penna. 

— Jos. wage (3c Son, Inc., 16th & Rockwell 
s. 4 

Timken Roller Bearing Co., Canton, Ohio. 

Vanadium-Alloys ome Co., Latrobe, Penna. 

— Lovejoy & Co., Inc., Cambridge, 


STEEL DISTRIBUTORS 


Ryerson, Jos. T., & Son, 16th & Rockwell Sts., 
Chicago 8, tii. 


age AND DIES 
L Co., Des Plaines, | 
Hill Acme Co., 1201 W 


ce) 
Landis Mch. Co., Waynesboro, Pa. 
Threadwell Tap & Die Co., Greenfield, Mass. 


Wr esth St., Cleveland 2, 


STRAIGHTEDGES—See Machinists’ 
Small Tools 


STRAIGHTENERS, Flat Stock and Wire 
Bliss Co., E. W., Canton Ohio. 


Niagara’ Mch. “& T | Wks., 637-697 North- 
land Ave., Buffalo iN 
vet Tool 6 Brag Inc., A238 \iorth 18th St., 


Verson De atoel Press &, “9309 S. Kenwood 
Ave., Chicago 19, II 

Waterbury Farrel Foundry & Mach. Co., Wa- 
terbury, Conn. 


= AND SHEET, Ferrous 

lheny Ludlum Steel Corp., Pittsburgh, Pa. 
Betts Steel Co., Bethlehem, Pa. 
«Penna. Steel Co., 105 W. Bern St., Reading, 


enna 
Pygmy, J & Son, Inc., 16th & Rockwell 
ies 8, Wl. 


STRIP AND SHEET, Non-ferrous 
on” Brass Co., 25 Broadway, New York, 


| 9 eaten Stee! Co., em Pa. 
Bridgeport Brass Co., B ridgeport, Cc Goan. 
Jessop — Co., Washington, P 


ween, 2 os. T., & Son, Inc., 16th Pe "Rockwell 
"Chicago’s, Ill. 


STRUCTURAL SHAPES 
Bethlehem Stee! Co., Bethlehe 


Revere Copper & Brass, Inc., 330 Park Ave., 
md —— uv. N. Y. 


& nm Inc., 16th & Rockwell 
a yy 8, 


STUD SETTERS—See Screwdrivers, etc. 


SUPERFINISHING EQUIPMENT 


Gishold Machine Co., 1245 E. Washington Ave., 
Madison 10, Wis. 


SURFACE PLATES 
Brown & Share ay 4 Co., 235 Promenade St., 
Ang.“ 
DoALL Des Plaines, Ill. 
Excgeli.6t eon. 1200 Oakman Bivd., Detroit 
ich 


SWITCHES, Limit 
Ae Sratay Co., 1331 So. Ist St., Milwaukee, 
Is, 


TACHOMETERS—See Indicators, Speed 


TAP HOLDERS 

Brown & Sharpe Mfg. Co., 235 Promenade St. 
Providence 1, 

wa Corp., 15001 S. Figeroa, Gardena, 


Ettco Tool Co., Inc., 594 Johnson Ave., Brook- 
lyn 37, N. Y. 


Ex-Cell-O Corp., 1200 Oakman Blvd., Detroit 
32, Mich. 


National Automatic Tool Co., S. 7th and N 
Sts., Richmond, Ind. 


TAPPING HEADS 
— Brothers Inc., 1000 Post Ave., Toledo 


, Ohio. 

Davis Boring Tool Div., Giddings & Lewis Mch. 

Tool Co., Fond du ac, is. 

oe Tool .y. Inc., 594 Johnson Ave., Brook- 
n 

Jorvie Corp. Ry “a Middletown, Conn. 

Kato Mfg. wh 

—_— o.oo Joseph Le "566 E. Nine Mile Rd., 
etroi 

Leland-ifford co “1425 Southbridge St., Wor- 


r, Mass 
National Automatic Tool Co., S. 7th & N Sts., 
Richmond, Ind. 
Thriftmaster ra Corp., 1076 N. Plum St., 
Lancaster, 
Zager, in ong 24000 Lakeland Blivd., Cleveland 


TAPPING MACHINES 
Baker Brothers Inc., 1000 Post Ave., Toledo 


10, 
Baush Machine Too! Co., 15 Wason Ave., 
Springfield 7, Mas 
Bodine Corp., 317 Mt. Grove St., Bridgeport 5, 


Conn. 
Buhr Fg > 4 Tool Co., 839 Greene St., Ann 


ic 

Burg Tool and Mfg. Con, Inc., 15001 S. Fi- 
gueroa, Gardena, Calif. 

Chicago Pneumatic Tool Co., 6 E. 44th St., 
New York 17, N. 

Cincinnati Bickford Div. of Giddings & Lewis 
Mch. Tool ye Oakli M4 Cincinnati 9, Ohio. 

Cross Co. P. 0. Box 3835, Park Grove Postal 
Sta., Detroit 5, Mich. 

Edlund Machinery Co., Cortland, Ng ¥. 

Eiox Con. of Michigan Troy, Mich 

Ettco Tool Co., Inc., 594 Johnson Ave., Brook- 
lyn 37, N. ¥. 

Hamilton Tool Co., 834 S. 9th St., Hamilton, 


Ohio. 
Hill Acme Co., 1201 W. 65th St., Cleveland 


° 
Koufman Manufacturing Co., Manitowac, Wis. 
pivestnny Mch. Tool Corp., keene, gS 

a T 5 Fae Ren' Co., 5663 E. Nine Mile Rd., 


Landis Mch. Co., Waynesbo 
Le Maire Machine Tool Co., ei S. Telegraph 


Rd., Dearborn, Mich. 
Moline Tool Co., 102 20th St., ae i. 
National Automatic to Ca, We. . 7th an 


Sts., ————_ 
sey Co, ‘5701 Carnegie Ave., 


TAPS, Hand, Machine Screw, Pipe, etc. 
DoAll Co., Des Plaines, III. 

Greenfield Tap & Die Corp., Greenfield, Mass. 
Jarvis ra tack Ave. iddletown, Conn. 
Sheffield “— Box 8 ‘on 1, Ohio. 
Threadwell he & Be e ., Greenfield, Mass. 
Winter Bros. Co, Rochester, Mich. 


TAPS, Collapsing 

Geometric-Horton o.. United Greenfield Corp., 
New Haven, Con 

Greenfield Ta a, Die Corp., Sgental, Mass. 

Landis Mch. Waynesboro 

National A Acme ‘Co, 170 E. {31st St., Cleve- 
land 

Shethieid ee. Box 893, Dayton 1, Ohio. 
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COMPLETELY NEW COVERAGE OF 
METHODS—TIME MEASUREMENT and 
TIME AND MOTION STUDY 


ENGINEERED WORK MEASUREMENT is a comprehensive, up-to- 
date treatise for solving problems of Methods-Time Measurement (MTM) 
and Time and Motion Study. It will help you analyze and eliminate wasteful 
and inefficient procedures and set up sound money-saving methods for all 
types of work operations. History, fundamentals, mathematics, applications 
and standards of MTM are covered. Complete tables and an official MTM 
working data card are also included for direct applications to specific work 
measurement problems. 


; It also presents a thorough survey of Tiine and Motion Study coverin 
; a toma and uses, and describing the latest and best in techniques an 

equipment. For the first time MTM and Time and Motion Study are pre- 
; sented as complementary rather than opposing systems, for a more efficient 
: approach to and better solution of every type of work measurement 





problem. 
630 Pages ENGINEERED WORK MEASUREMENT will provide industrial 
. engineers and managers, methods: engineers, process engineers, MTM 
120 Illustrations practitioners, time and motion study men, ins and foremen with a 


Official MTM Data Card Insert | thorough working knowledge of the principles, techniques and data of 

work measurement. 

$1 2 00 Design engineers, tool engineers and foremen will find the chapter on 

Simplified MTM especially suitable in helpifg to determine which of 

several work methods is the most efficient for performing a given operation. 
Send for your copy today! 


"The Industrial Press, 93 Worth Street, New York 13, N. Y. 


Please send me a copy of ENGINEERED WORK MEASUREMENT 

[] |! enclose check or money order for $12.00 

[] Send book under Five-Day Free Inspection Plan. If | d cide to keep book | will send 
payment, plus postage charges within five days. 


























(] Bill me [_] Bill Company 
Name Position 
Company 
Company Address 
City Zone State , 3/59 
| 
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Product Directory 





TESTING EQUIPMENT, Air, Oil & Water 
Pressure 


Lamb, F. Joseph Ke. 5663 E. Nine Mile Rd., 
Detroit 34, Mich 


THREAD CUTTING MACHINES 
Davis & ng: a 4460 W. 124th St., 
Milwaukee 10, 
a Co., (201 “Ww. 65th St., Cleveland 2, 
10 
Landis Mch. Co., Waynesboro, Pa 
Sheftield Corp., ‘Box 893, Dayton 1, Ohio. 


THREAD CUTTING TOOLS 


— Bros. Tool Lg 5213 W. Armstrong 
hicago 46, Ili. 

Geemetrie- Horton Di, United Greentield Corp., 
New Haven, Con 

Hill Acme Co., 1201 W. 65th St., Cleveland 
2, Ohio. 

Landis Mch. Waynesboro, Pa 

Sheffield o. “Box 893, Dayton ~ % Ohio. 


THREAD ROLLING DIES—See Dies, 
Thread Rolling 


THREAD ROLLING = omg sega 


Landis Mch. Co., Wernesbore 
National Acme Co., 1 BEIT} St., Cleve- 
National ‘Machinery C 
ational Machinery Co., ms Ohio. 
Reed Rolled hag Die Co., ~O. Box 350, 
Worcester 1, Mass. 
Sheffield C “orp. Box 893, ~“, 1, Ohio. 
Waterbury Farrel Foundry & . Co., Wa- 
terbury, Conn. 


TOOL CONTROL BOARDS 


Cross Co., P. O. Box 383 
Sto., Beeraie 5, mS 5, Park Grove Postal 


TOOL HOLDERS 


Armstrong Bros. Tool se 5213 W. Armstrong 
Brideaitc 7 ae’ | 1 “ 
r ches, Inc., 500 
Gideepert dr Cann. Lindley St., 
ar aod Corp., 15001 S. Figueroa, Gardena, 


Cleveland Twist ot Co., 1242 4 

o aoe “. Ohi eee ie 
avis Boring Tool Div, Giddings . Lewis Ma- 
chine Tool Co., Fond du Lac’ Wi Aste 

DeVlieg Micrsbore Div., 2720 W. Fourteen 
Mile og Royal Oak, Mich. 

DoALL Co., bes laines, Ili. 

Kennametal, Inc., Latrobe, Penn 


Metal ~arbides Lor ra 6001 ‘Southern Bivd., 
Youngstown 1 


Ma at So Wauke 

Wesson Co., 1220 Woodward Heights Bivd., 
Detroit 36 Mich. 

Williams, J. H. & Co., 400 Vulcan St., Buffalo 


‘ 


ty’ aaeaaaea Cast Non-Ferrous 


Allegheny Ludlum Steel Com, tig a Pa. 

Armstrong Bros. Tool ae 5 W. Armstrong 
Ave., Chicago 46, Ill. 

Vascoloy-Ramet ae Waukegan, Ill. 


TOOL MATERIAL, Cemented Carbide 


Allegheny Ludium Steel Corp., Pittsburgh, Pa. 
Armstrong Bros. bag (Co 5213 Ww. fotaivans 
Clevelond “‘Twnt Drill y Co., 1242 
velan wis ri °., 4 ot 
Cleveland 14, Ohi 7 oe 
DoALL Co., Des a Hh. 
Kennametal, Inc., Latrobe, Penna. 
Metal Carbides Corp., Youngstown 12, Ohio. 
Vascoloy-Ramet Corp, Waukegan, Ill. 


Wesson Co., 1220 Wood: He 
Detroit 26, Mich. ward Heights Bivd., 


TOOL MATERIAL, Ceramic 


Metal Carbides Corp., Youngstown 12, Ohio. 


— Eis 3 New Bond Wins Worcester 6, 


Vascoloy-Ramet Corp., Waukegan, Ill. 


TOOL MATERIAL, High- ie Steel 
Allegheny Ludlum Steel Cor A ages a Pa. 
Armstrong Bros. Tool ae § W. Armstrong 
Ave., Chicago 46, 
Carpenter Steel Co., 108 W. Bern St., Reading, 


cues Twist Drill Co., 1242 E. 49th St., 
Cleveland 14, Ohio 

du Mont Corp., Greenfield, Mass. 

Jessop Steel Co., Washington, Penna. 

Vanadium-Alloys Steel Co., Latrobe, Penna. 
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TRACING ATTACHMENTS 


American Tool Works Co., Pearl & Eggleston 
Aves., Cincinnat: 2, Ohio. 
Clausing Div., Atlas Press Co., Kalamazoo, 


Mich. 
Came , Lewis Machine Tool Co., Fond du 


Gisholt Mch. Co., 1245 E. Washington Ave., 
Madison 10, Wis. 

Gorton Mch. Co., 1321 Racine St., Racine, Wis. 

Jones & Lamson Mch. Co., 512 Clinton St., 
sprigtiond, Vt. 

Wales-Strippit, Inc., Akron, Y. 

Warner & thoy 5701 a= Ave., Cleve- 
land 3, Ohio. 


TRANSFER MACHINES 
See Multiple-Station Machines 


TRANSMISSION, Variable Speed 


Barnes, John S. Corp., Rockford, Ill. 
Boston Gear Wks., uincy, Mass. 
—— N38" Sopie Div. American Brake Shoe 
blin Rd., Columbus, Ohio. 
Oilgear Co., . Pierce St., Milwaukee, 
velans Inc., Administrative & Engineering Cen- 
ter, Box 302, Detroit 32, Mich. 


TRUCKS, Material Handling 


Hamilton Tool Co., 834 So. 9th St., Hamilton, 
Ohio. 


TUBE-FLANGING MACHINES 


Niagara Mch. & Tool a 637-697 Northland 
Ave., Buffalo 11, N. 


TUBE FORMING AND WELDING 
MACHINES 


veuw Co., 5504 Walworth Ave., Cleveland, 
io. 


TUBE MILLS 


Youer Co., 5504 Walworth Ave., Clevelana 
Onio. 


TUBING, Non-ferrous 


an Brass Co., 25 Broadway, New York, 


Metal Forming Corp., | ried Ind. 

Mueller Brass Co., Port Huron 34, Mich 

Revere Copper & Brass Inc., 2306 Park Ave., 
New York, N. Y. 

Ryerson, Jos. a & _ Inc., 16th & Rockwell 
Sts., Chicago 18, 


TUBING, Steel 


Allegheny Ludium Steel Cork. Pittsburgh, Pa. 

Carpenter Steel Co., 105 W. Bern St., Reading, 
Penna. 

Metal Forming Sor Elkhart, Ind. 

National Tube Div., U. S. Steel Corp., 525 Wm. 
Penn Place, Pittsburgh Pa 

Revere Copper & Brass ng 230 Park Ave., 

lew York 17, 

Ryerson, Jos. T., e Son, Inc., 16th & Rockwell 
Sts., Chicago ‘18, Hl. 

Timken Roller Bearing Co., Canton, Ohio. 


TUBE & PIPE CUTTING-OFF MACHINES 


Grieder Industries, Inc., Bowling Green, Ohio. 
Sheffield Corp., Box 893, Dayton 1, Ohio. 


ULTRASONIC MCH. TOOLS 
Sheffield Corp., Box 893, Dayton 1, Ohio. 


VALVE CONTROLS 


Barnes, John S. Corp., Rockford, Ill. 

Logarisport Mch. Co., ‘Inc., L Logansport, Ind. 

Vickers Inc., Administrative ngineering Cen- 
ter, Box ‘302, Detroit 32, Mich. 


VALVES, Air 


Hannifin Co., Div. Parker-Hannifin Corp., Des 
Plaines, Ill. 

Hydraulic Press Mfg. Div., Mt. Gilead, Ohio. 

Logansport Mch. Co., Inc., L ansport, Ind 

Mechanical Air Controls, Inc, Oak Park, Mich. 

Ross Operating Valve Co., 110 E. Golden Gate 
Ave., Detroit 3, Mich. 

Schrader’s Son, A., 470 Vanderbilt Ave., Brook- 
lyn 38, N. Y. 

Skinner Electric Valve Div., New Britain, Conn. 

Jomkins-Johnson Co., 617 N. Mechanic St., 
Jackson, Mich. 


VALVES, Hydraulic 


Barnes, John S. Corp., Rockford, III. 
Denison i" ineering Div. American Brake Shoe 
53 Dublin Rd., Columbus 16, Ohio 

EM on Div., American Steel Foundries, 
1150 Tennesee Ave., Cincinnati_29, Ohio 

Hyuroulic Press Mfg. Div., Mount Gilead, Ohio. 

Logansport Machine, inc., 810 Center Ave., 
ogansport, Ind 

Oilgeor Co., 1569 W. Pierce St., Miilwaukee, 


Wis. 

Vickers Inc., Administrative S meeionaing Cen- 
ter, Box 02, Detroit 32, 

Wood R. D., 1072 Public ‘uae Bidg., Phila- 
delphia 5, “Penna. 


VERNIERS—See Calipers, Vernier; 
Gages, Vernier 


VISES, Machine 

aie % anon Inc., 500 Lindley St., Bridge- 
por 

Brown & Sharpe mt Co., Providence, R. |. 

Cincinnati Milling Grinding Mches., Inc., 
4701 Marburg Ave., Cincinnati 9, Ohio 

Cincinnati Milling Mch. Co., Oakley, Cincin- 
nati 9, Ohio. 

L-W Chuck Co., Toledo 4, Ohi 

Logansport Machine Co., Inc., 810 Center Ave., 
Logansport, Ind 

Modern Mch. Too! Co., 2005 Losey Ave., Jack- 
son, Mich. 

Universal Engineering Co., Frankenmuth 2, 


ich. 
Wesson Co., 1220 Woodward Heights Blvd., 
Detroit 20, Mich. 


WAY COVERS 


Futurmill, Inc., Pontiac, Mich. 


WELDING EQUIPMENT, Arc 


Air Reduction Sales Co., 150 E. 42nd St., New 
York 17, ¥. 


Lincoln Electric Co., 22801 St. Clair Ave., 
Cleveland, Ohio 
Linde Co., 30 E. 42nd St., New York 17, N. Y. 


WELDING EQUIPMENT, Gas 
Air Reduction Sales Co., 150 E. 42nd St., New 


° ce Ts 
Linde Co., 30 E. 42nd St., New York 17, N. Y. 


WELDING EQUIPMENT, Resistance 


Eisler Engrg. > Inc., 750 South 13th St. 
Newark, N. 


WELDING POSITIONERS 


Eisler Engrg. ~ Inc., 750 South 13th St 
lewark, 


WELDMENTS 


Bliss, E. W. Co, Canton, Ohio. 
Verson Allsteel Press Co., 93rd St. & S. Ken 
wood Ave., Chicago, iil. 


WIRE 

Alleghany Ludlum Steel Corp., Pittsburgh, Pa 
(Stainless, 

Bethlehem Stee! Co., Bethlehem, P. 

Carpenter Steel Co., "105 W. Bern S., Reading, 


Penna. 

U. S. Steel Corp., 525 Wm. Penn PI., Pitts 
hat 0, Penna. 

Vanadium-Alloys Steel Co., Latrobe, Penna. 


WIRE FORMING MACHINES 
~~ Sore, 405 Lexington Ave., New York 


Eisler wre, S Co., Inc., 750 South 13th St., 
Newark, 

U. S. Tool co, Inc., 255 North 18th St., 
Ampere, E. Orange, N. J 


WOODWORKING MACHINES 


Cone Div., Atlas Press Co., Kalamazoo, 

ic 

Greaves Mch. Tot Div., 2011 Eastern Ave., 
Cincinnati 2, Ohi 

oe a Bros. & Co., 2136—12th St., Rock- 
or 


WRENCHES, Allen, End, Socket, 


Adjustable, etc. 

Allen Mfg. Co., Bloomfield, Con 

Armstrong Bros. Tool ore 5213 Ww. Armstrong 
Ave., Chicago 46, 

Crise Pneumatic teot Co., 6 E. 44th St.. 
New York at 

waren, 3. . & Co, “400 Vulcan St., Buffalo 


‘ 
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It’s a small but important part of TMW’s elec- 
tronic punched card scheduling and control system. 
And it’s your assurance that sub-contract jobs, re- 
gardless of size or quantity, are delivered on time. 


You get this when you work with one of the world’s 
largest, most modern and completely integrated 
manufacturers, whose 65 years’ experience in pre- 
cision (tolerance to 10ths) manufacturing is avail- 
able to you now on either a short or long term basis. 


Textile Machine facilities include 1200 modern 


A assures you 


on-time delivery 


machine tools of all types and sizes, a completely 
mechanized foundry (one of the country’s largest), 
3000 skilled craftsmen, plus a corps of the indus- 
try’s top designers and engineers. 


Combine these facilities with modern electronic 
production scheduling controls and quality control 
techniques . . . and you’ve got the perfect answer 
to all your sub-contract problems. 


Write today for more detailed information, or for a 
copy of our latest Facilities File Folder. 


TEXTILE MACHINE WORKS 


Contract Division + Reading, Pennsy/vania 
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For more data, circle this page number on inquiry card 
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COVERS ALL THESE SUBJECTS! 


The Evolution of Fluid Power 

Hydraulic Fluids 

The Hydraulic Power Unit 

Hydraulic Accumulators 

Fluid Power Lines 

Hydraulic Valves and Their Functions 
Hydraulic Cylinders, Intensifiers, and Motors 
Heat Exchangers for Hydraulic Systems 
Synchronizing the Movement of Fluid Power Rams 
Dual Pressure Hydraulic Systems 

Safety Controls for Hydraulic Circuits 
Sequencing of Hydraulic Cylinder Motion 
Packings and Seals 

Air Filters, Lubricators and Regulators 
Pneumatic Controls 

Air Cylinders and Their Design 
Power-operated Holding Devices 

Pneumatic Safety Circuits 

Remote Control Pneumatic Systems 
Combination of Fluids in a Single System 


416 Pages 
348 Illustrations 


$$.50 





-----.-..----.MAIL THIS ORDER FORM TODAY 


Expert Help for 


¢ Designers 
Buyers 
Installers 
Operators 


of Hydraulic and Pneumatic Equipment 
for Production Machinery 


Are you making maximum use of automatic machine and work- 
handling operations controlled by hydraulic or pneumatic power? 
HYDRAULIC AND PNEUMATIC POWER FOR PRODUCTION 
now provides you with comprehensive, up-to-date information on 
this subject, which is growing daily in importance as automation 
becomes more and more widespread. 


HYDRAULIC AND PNEUMATIC POWER FOR PRODUCTION 
shows you: 


. -how to make the most of the advantages of fluid power. 


...how to choose the equipment, the circuit arrangements and 
the operating medium best suited for each application. 


. .how to select the right kind of packings and seals for hydraulic 
and pneumatic applications. 


. -how to decide on the kind of sequencing to use. 


...how to analyze equipment for accuracy of control, safety, ease 
of operation, etc. 


. how to decide whether to use air or oil to do a particular job. 


...-how to maintain your hydraulic and pneumatic equipment at 
top operating efficiency. 


With the tremendous variety of equipment that is available, and 
the almost infinite number of circuit arrangements that are possible, 
it requires expert knowledge to make the most efficient , use of 
hydraulic and pneumatic power—knowledge that takes years of 
study and experience to acquire. HYDRAULIC AND PNEUMATIC 
POWER FOR PRODUCTION has been written by an expert who 
has spent many years in the fluid-power field. The author, Mr. Harry 
L. Stewart, is well equipped to answer the questions that arise when 
the application of fluid power is under consideration, and to supply 
the facts that you should know if you are to get the most out of 
your equipment after it is placed in operation. 


From a wealth of firsthand experience, and with the cooperation 
of experts and manufacturers of all types of hydraulic and pneumatic 
equipment, he has brought together information not hitherto available 

: in a single, convenient source . . . information that will be invaluable 
to the newcomer to the field and that will also serve as a useful refer- 
ence to those now active in fluid-power work. A review of the chapter 
headings at the left will give you some idea of the scope of the book. 


If you are planning to purchase, install or operate hydraulic or 
pneumatic equipment, this book can save you many hours of time and 
more than repay its cost. Here is a veritable encyclopedia of informa- 
tion about fluid-power circuits, types of equipment and operational 

details. Order your copy today and put it to work for you at once. 
Just use the convenient coupon below, and note that you may return 
the book within five days if you do not find it completely satisfactory. 


THE INDUSTRIAL PRESS, 93 Worth Street, New York 13, N. Y. 


Please send me . . . copies of HYDRAULIC AND PNEUMATIC POWER FOR PRODUCTION 
(Price, $8.50). If | do not find it completely satisfactory | will return it within five 
days and payment will be refunded. 


C] ! enclose payment in full. Send book(s) postpaid. 
C] Bill me. () Bill my company. (Postage and handling charges are | added if payment 








in full is not enclosed. Orders from overseas must be acc d by remittance in 
full in U. S. funds including 50¢ additional for postage and handling.) 

I ere helt we aide b idols Faw e eee dele 60 0% WE ig tacrortiene’s wa seerkgls: 6.86 
Mg 605.06 bo eRe sb ean te Coca s os RAPES ETERS COC CUS OS Cee Ese eh EE 
Te ne BE sian a ek oe se ee 


COCO eee mee EEE HEHEHE HEHEHE HEE HEHEHE HEHEHE HEHEHE EEO HOES 


(Please fill in if you want book sent to your home) M/8/59 
* This information would be appreciated for our records. 
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THRIFTMASTER 


your souree for dependable 








DRILLHEADS 





> Special Fixed Center Drillhead . . . Made 


Duty. 


Full 


Universal Joint Type Drillhead> 
... Full Ball or Bronze Bearing 
Construction, Standard or Heavy 
From 1%” minimum cen- 
ters up. Capacities 1%” in 
Steel. 


<€Gear Driven Eccentric Type Ad- 

justable Drillhead . 
Ball Bearing Construction. 
Double Eccentric Type Adjust- 
able Drillhead illustrated. 


to your requirements. Full Ball 


Construction. 


> We stock or can build the right drill- 


head for your jobs. 


Makers of 


DORMAN 


Bearing 


AUTOMATIC 
REVERSE TAPPERS 


. . Enclosed, 











i \ 

















the-spot quote. 





Write for your free 
copy of the THRIFT- 
MASTER CATALOG or 
phone for a rush, on- 














SUBSIMARY O 
STRIES 


a 








i 
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1014 N. Plum Street 
Lancaster, Pennsylv. nia 








KAUFMA 
TAPPING MACHINE 








MODEL 


. © For drilling, countersinking 


and tapping a wide variety 
of flanged valve bodies. 


Three-head machine provided 
with 714% h.p. standard head 
units, four-spindle adjustable 
heads and five-division index. 


Head units provided with six- 
speed transmission, hydraulic- 
ally operated adjustable feed, 


rapid advance and adjustable” 


time delay at bottom of 
stroke. 


Kaufman’s new Model 10E-1125 handles a large range 
of flanged bodies with different diameter of drills, 
countersinks and taps on a variety of bolt circles — 
for example: four holes are completed in part at one 
time. Whether you need Model 10E-1125 or a machine 
with standard drilling or tapping head 
units, or a machine for a new, unusual job 
—write or telephone Kaufman today! 


\ KAUFMAN MFG. CO. 


549 S. 29th Street 


Manitowoc, Wisconsin 


For more data circle Item 702 on Inquiry Card 
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WALLACE BENDS 


give tubing, pipe, structural shapes and solids the contour 
you need for the use intended. That is why production men 
have been bringing bending problems to Wallace since 
1896, It is the time-proved way to bend a production curve 
upward and a cost curve down. 





WALLACE BENDERS 


serve outstanding metal fabricators the world over, many 
of them exclusively. The complete Wallace line includes 
ram benders, rotary and roll benders, automatic and manu- 
ally operated, in the widest range available. For the job 
you do, Wallace builds exactly the bender you need. 





FROM YOUR DESK OR SHOP, ANYWHERE 


CALL WALLACE COLLECT 


BUckingham 1-7000, Chicago 


Ask for Bob Baxter. It’s the quick, direct way to expert 
help on a bending problem. No charge to you. Wallace 
pays. Call Bob Baxter now. 


preter eee a " " _ 


i 









Pictures of actual bend- 
ing operations abound 
in the Wallace “Take A 
Peek” Book. It’s free. Get 
your copy. 
Phone or Write 
Bob Baxter 


WALLACE SUPPLIES MFG. CO. 
1310 Diversey Parkway * Chicago 14, Illinois 


For more data circle Item 703 on Inquiry Card 
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- WHY 
7 
Fa 
/ 
| CHAITIFER 
3 — ~, 


Sx £ prior to tapping? |) 


rs 
P age ne aaa 
( 
Why? Because clean, concentric cham- 


fered holes speed tapping operations, 
increase tap life and accuracy, eliminate 
breakage, burring or flaking and lower 
both drilling, tapping and scrap costs. 
Therefore, you are time, tools and 
dollars ahead when you drill and cham- 
fer simultaneously with Mohawk Stand- 
ard Subland drills. 
How? Mohawk “Standards” are faster, 
more accurate—eliminate jig and fixture 
movements—increase tool life, reduce_ 
scrapped parts and save man hours too! 
Mohawk Standard Sublands outlast ordi- 
nary tools and remain accurate through 
regrinds—right down to the shank. 
Better yet... All Mohawk “Standards” 
are immediately available from your local 
distributor's stock. Call a Mohawk man 
and start your savings program today! 


in a Medium v Long 


STANDARD SUBLANDS STOCKED IN ALL 
PRACTICAL SIZES—3 STEP LENGTHS 


Comparison Chart 
Drilling and Chamfer methods prior to Tapping 





























Standard Drill 
Mohawk Separate Operation 
Subland Operations} Only No 
Drill Step Drill 2 Drills Chamfer 
Chamfer Concentricity § Excellent | Excellent Poor Zero 
Hole Location Excellent Good Fair Fair 
Drill Hole Size Excellent Poor Fair Fair 
Pieces Per Grind Excellent Fair Excellent | Excellent 
Burrs (None) Excellent Good Fair Zero 
Tap Life Excellent Good Fair Poor , 
Regrind Excellent Poor Excellent | Excellent 
Local Stock Excellent Good Excellent | Excellent 











Remember ...Mohawk Standard Sublands are on your distri- 


butor’s shelves—all practical standard sizes, step lengths and shanks. 


Ask for Your Copy Today! 

This new 12-page catalog that illustrates the 
multiple advantages of drilling and chamfering 
(prior to tapping) is yours for the asking. Lists 
all practical sizes, types and suggests simpli- 
fied method fordetermining your requirements. 





7 Montpelier, Ohio 
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Silent, Smooth 
SATISFACTION! 


Scheduled for use in a Vertical Quintaplex Hydraulic Pump 
is this 680 pound rawhide pinion— 21.6” O.D., 17” F., 
5%" B., with bronze-flanged cast-iron center, 25 T., 1% D.P., 
and 3 pound rawhide pinion—3.666” O.D., 3” F., bronze 
bound; together with bakelite pinions and Fibroil bevel 
blanks. Quiet operation is enhanced 
by money-saving stamina. Be cer- 
tain of flawless gear performance 
—contact Stahl first. 


1 WORM GEARS 
D.20P 


TH HERRINGBONE 
pr OP 


GEAR & MACHINE 
COMPANY 

3901 HAMILTON AVENUE 

CLEVELAND 14, OHIO 
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NEW! ENLARGED SECOND EDITION! 


MACHINERY’S MATHEMATICAL TABLES 
Edited by Holbrook L. Horton 


MACHINERY’S MATHEMATICAL TABLES has been 
serving mechanical engineers, machine designers, 
draftsmen, toolmakers, machinists and students for 
over 30 years! Now it is available in a greatly enlarged 
version, containing the authoritative, easy-to-use 
mathematical regular information you need on the Job. 
Designed for speed and utility, you can now use its 
“edge index” to flip to any desired place in the book 
instantly. 

The convenient pocket-size, its semi-flexible covers, 
and thin strong pages make it the ideal everyday ref- 
ence book to have. 254 pages. $3.75 


THE INDUSTRIAL PRESS, 93 Worth St., N. Y. 13 











IMPROVE FACING OPERATIONS 


ON BORING MILLS - DRILLS - LATHES 
MILLERS AND RADIALS 


M-D facing Head feeds automatically. Lathe tool bit 
travels radially from center outward or reverse. 10 
sizes, 6” to 46” dia. Write for bulletin, prices. 


MUMMERT-DIXON (0. '2¢ Philodelphia st. 


HANOVER, PA. 
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DO YOU BEND? CUT? 


‘A MANUAL OF PROCESS for THE COLD BENDING OF 
METALS and ABRASIVE CUT-MACHINING OF METALS” 
gives practical advice on all phases of cold bending and 
abrasive cutting. Simply written by shop men for shop men. 
Price $3.00. 

Wallace Supplies Mfg. Co. 
1310 West Diversey Parkway Chicago 14, Illinois 
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GEARS 


Made to Your 
Specifications 


You and we can form 
a team—you to draw 
up the specifications: 
we to make the gears 
—that will be profit- 
able to both of us. 
Gears of all types, alli 
sizes, all materials. De- 
sign-engineering serv- 
ice available. 


Custom Gears 
Exclusively 


DIEFENDORF GEAR 
. CORPORATION 


DIEFEND‘O:RF 
G E A R S§S 
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Get YOUR copy at any one 
of our 1586 dealers or... 


-.. write for YOUR 

copy to any of our 

3 “Coast to Coast” 
locations: 


Eastern Office: GEORGE SCHERR CO., INC. © 200 Lafayette Street © New York 12, N. Y. 
Midwest Office and Factory: TUBULAR MICROMETER CO. « St. James, Minnesota 
West Coast Office: SCHERR-TUMICO CO. © 3337-39 West Olympic Bivd.e Los Angeles 19, Cal. 
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SECOND EDITION 


DIE-CASTING 
By Charles O. Herb 


DIE-CASTING, by Charles O. Herb, Editor of MACHIN- 
ERY, covers die-casting from its earliest phases up to 
today’s advanced practices. It is a valuable reference work 
for everyone engaged in the design, production or use of 
die-castings. 

The latest models of automatic and manually operated die- 
casting machines are illustrated and described, including 
fully hydraulic machines of the vertical and horizontal cold- 
chamber types, air-operated vertical machines, machines 
convertible from cold-chamber to gooseneck type opera- 
tion, etc. Tables of die-casting alloy compositions include 
the latest developments, and are supplemented by text dis- 
cussion of their properties and applications. 310 pages, 196 
illustrations. $5.00. Send your order to: 


THE INDUSTRIAL PRESS, 93 Worth St., N. Y. 13 
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...-for machining jobs 
too big for your tools 


If the capacity of your machines is inadequate 
for the jobs you have on hand, you can expand 
your facilities without capital investment 
through the use of Verson’s Contract Machining 
Division. Verson is completely equipped with 
huge milling, boring and drilling machines, lathes 
and planers. Here, industry’s most modern facil- 
ities can function as a part of your own. 


Verson is also equipped to handle steel plate 
fabrication, large weldments and medium and 
large size gear cutting jobs . . . on a contract 
basis. For quotations, just send an outline of 
your needs. Whatever your requirements, it will 
pay you to talk to Verson first. There is no obli- 
gation, of course. 


GET THE COMPLETE VERSON STORY 


Bulletin F-57 illustrates and describes 
industry's most modern facilities ... 
for contract weldments . . . machin- 
ing ... gear cutting (herringbone 
and spur) . .. press rebuilding. 
Write for your copy today. 
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ORIGINATORS AND PIONEERS OF ALLSTEEL STAMPING PRESS CONSTRUCTION 


: ~ VERSON ALLSTEEL 
—omeaalll PRESS CO. 


9309 S. Kenwood Avenue, Chicago 19, Illinois 
8300 S. Central Expressway, Dallas, Texas 
MECHANICAL AND HYDRAULIC PRESSES AND PRESS BRAKES 
TRANSMAT PRESSES * TOOLING 
DIE CUSHIONS ® VERSON-WHEELON HYDRAULIC PRESSES 
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Classified and Resale Section 


CLASSIFIED ADVERTISING RATES: $12 per single column inch 


Eastern Rebuilt Machine Tools 


THE SIGN OF QUALITY 
THE MARK OF DEPENDABILITY 


The listing below is only a VERY SMALL AMOUNT of the total number of machine tools ihst we have in stock for 


prices with today’s market and our ; ow of rebuilding is the same high 
standard—-THE LEADER IN THE F FIELD OF REBUILT MACHINE TOOLS 





immediate shipment. are realistic 


HORIZONTAL DRILLS 

2 spindle No. 410 W.F. & John Barnes, m.d. 
odel 410 W.F. & John Barnes, Horizontal Boring & 
Drilling Machine, m.d. 

No. 410 Barnes Single Spindle Deep Hole, m.d. 

No. 2 Avey Style MA1, with horizontal operation 
* Whitney Gun Barrel Rifling Ma- 
chine, Model M1821, m.d., latest 

No. 1-%4Bx105” M del M1825 Pratt & Whitney 2 


fling 
No. 1_ Model s Pratt” . Whitney 2 spindle Deep 
Hole oe. belted m.d. 

Hole Drill, ve m.d. 

Natco Horizontal Drill, 2 opposed B4F2 Heaé 1943 
%” z 40” Bausch Double Horizontal Drilling Machine, 


mn. 
No. 445 W.F. & John Barnes es gg 2 spindle 
Deep Hole Drilling & Boring Machine, 
Model 2F1 Natco Horizontal Boring & Grilling Machine 
No. 1Bx50” Model 1806 Pratt & Whitney 2 spindle 
Deep Hole 
gure Dae DRILLS 
6 Colburn Manufacturing Type H.D., 
‘> aa to each spindle 
3 spindle 28” Cincinnati- "Bickford Upright Drill, m.d. 


No. 4 M.T. 

6 spindle Model M1613 Pratt & Whitney In Line Verti- 
eal Dr' 

6 — W.F. & John Barnes Vertical Drilling Machine, 


m.d. 

No. 924 Barnes Vertical Drilling, Boring, Facing & 
Reaming Machine 

GEAR SHAPERS 

Type Z Fellows Horizontal, m.d. 

No. 4 Fellows Enveloping Gear Generator, 

No. 12 Fellows Gear Sh 

No. 7 Fellows, 

No. 7, 7A Fellows Gear Shapers, belted m.d. 

No. 18 Fellows Gear Finishing Machine, m.d. 

No. 61A Fellows, m.d., latest type, 1945 

No. 645A3 Fellows, vee belt drive 

No. 645Y Fellows, m.d. 

No. 70 Cross Deburring Machine, m.d., 1940 

No. 72 Fellows H.S. Spur Gear Shaper, m.d. 

No. 75 Fellows, H.8., m.d. 

No. 75A Fellows H. Y" Spur & Helical, m.d. 

No. 712 Fellows, m.d 

No. 7125A Fellows, m.d., H.S. 

No. 725 Fellows, 1945 

GEAR CUTTERS 

No. 12 Gleason Straight Tooth Bevel Gear Rougher, m.d. 

No. —— Gould & Eberhardt Bevel & Spur Gear Rougher, 


No. 4B Fellows Gear Burnisher 

No. 8B Fellows Gear Burnisher 

3” Gleason Gear Generator, m.d. 

48” Gleason Automatic Bevel Gear Planer, m.d. 
No. 5AC_ Lees-Bradner Heavy Type Gear Generator, m.d. 
No. 4-48” Brow nm & Sharpe, m.d. 

No. 50 Cross Cluteh Miller, my d. 

No. 5-60” Brown & Sharpe Gear Cutter, m.d. 
GEAR HOBBING MACHINES 

Type A Barber-Colman, m.d. 

Type S Barber-Colman, m.d. 

Type T Barber-Colman, m.d., 1942 


m.d. 
«ving Machine, m.d., late 





THE 





Choice Industrial Plant 
for sale in the 
EUROPEAN COMMON MARKET 
90,000 sq. ft. of large manufacturing 
halls, plus office and sundry buildings, 
in a 320,000 sq. ft. plot, located in the 
center of one of the best industrial 
regions of BELGIUM, supplied with 
abundant, highly skilled labor force. 
Favorable tax rates. Railroad siding, 
overhead traveling cranes. Suited for 
heavy, medium or light manufactures 
destined for the European Common 
Market. 
Ready for immediate occupancy. 

Asking $140,000. 
Write: Leon G. Rucquoi & Associates, Inc. 

industrial Consultants 
30 Rockefeller Plaza, New York 20, N. Y. 








EASTERN MACHINERY 








No. 1 Lees-Bradner Universal, m.d. 

No. 12 Barber-Colman, double overarm, m.d. 

No. 12 Barber-Colman, single overarm, m.d. 

No. 34 Brown harpe, m.d. spur & spiral 

No. 130 Cleveland Vertical Rigid Hobber 

No. 12H Gould & Eberhardt Universal Mfg. Gear Hob- 
ber, m.d. 


| TESTERS 
'V-60 Maag Gear Wheel Co. —_ Testing Instrument 
1D" National Broach & Machine Co. 
ie National Broach & Machine co. 
18” Gleason Bevel Gear Tester, m.d. 
No. 471 Michigan Tool Co. Hob, Reamer & Gear 
Checker 


ec! 
National Broach & Machine Co. ‘‘Red Ring’’ Universal 
Gear Checker 


AUTOMOTIVE GRINDERS 

No. 76 Van Norman Automatic Piston Turning & 
Grinding Machine, m.d. 

Kwik-Way Model H "Piston Turning & Grinding Ma- 
chine, m.d. 


ar GRINDERS 
No. 2 Cincinnati, m.d. 
No. 3 Cincinnati, m.d. 


CRANKSHAFT GRINDERS 

18x66” on Universal Type c. m.d., late 
22x72” Landis Type CH, m.d., lat 

CYLINDER GRIN ERS, 
No. 50 Heald, m.d., 4 

No. 73 Heald pr Cylinder Grinder, m.d., new 
No. 78 Heald Centerless Cylinder, m.d. 


EMERY GRINDERS 
48” Double End U.S. Electrical Co. Buffer 
No. 5D Gardner H.D. Polishing Stand, 1948 


INTERNAL GRINDERS 


Model ! <i Bryant. m.d 

No. 16 Bryant, m.d., . 

No. 16¢ R16 Bryant, ama. latest 

No. 16-22” Bryant, » latest 

No. 18. 38” Bryant, rd latest 

No. 16-A-28” Bryant, m.d. 

No. 24—36” Bryant Hole & Face Type, m.d., late 

No. 24-P-26” Bryant, m.d. 

No. 24—21” Bryant, m.d. 

No. 24—-L—36” Bryant, m.d., 

No. 24-LW-36 Bryant, m.d., lat 

No. 649-16” Van herman bela Oscillating Radius, 
m.d., latest 

No. 70A Heald, m.d., latest, 1945 

No. 72A3 Heald Full Universal, m.d. 

No. 72A3 Heald Gagematic, m.d. 

No. 72A3 Heald Plain Sizematic, m.d. 

No. 72A3 Heald Plain, m.d. 

No. 72A5 Heald Plain, m.d. 

No. 73 Heald Airplane, m.d., latest, new 

No. 74 Heald, Plain Long Base, m.d., 1943 

No. 74 Heald, m.d. 

No. 75A_ Heald, ve latest 

No. 81 Heald Gagematic, sizematic, m.d. 

No. 81 Heald oe & Sizematic, m.d. 

No. 104 Rivet 

No. 172 Heald’ Plain Adjustable Gap Hydraulic, m.d. 


The above is only a partial listing 
WRITE FOR COMPLETE STOCK LISTING 


COMPANY 
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MODERNIZE YOUR PLANT 


witt MILES 


REBUILT TOOLS 


This Landis No. 12 Centerless grinder 
is an example from our large stock 


of modern tools rebuilt by Miles to 
perform like new and bag) for im- 
mediate shipment. Price $7500. 


: 1%” 4 spindle cone, vert. 


New Britain, 1943 
1948 


















Sundstrand 


Hw 125 HP 
a aha Barnes, 1942 
1L "Feporeervies late 


pree., late 
opposed 
1942 
late 


, 1943 


1942 


clutch, 1943 


1944, 








OVER 1,000 NEW AND USED 
MACHINE TOOLS IN STOCK 


WRITE FOR LATEST STOCK LIST 


MILES vxcus ERY COMPANY 


* SAGINAW, MICH. PL. 2.3105 





ENGINEERING ENCYCLOPEDIA 
by Franklin D. Jones 
Now in ONE Volume 


Condensed and practical information 
on 4500 subjects. Definitions of nu- 
merous terms used in engineering and 
manufacturing practice, the results of 
many costly and important tests and 
experiments. No single work will give 
you a broader knowledge with less 
reading effort. 206 Drawings. 1431 
Pages. $10.00 


By mail, Canada or overseas, $12.00. 


The Industrial Press 
93 Worth St., New York 13, N.Y. 








MACHINE TOOLS 

No. 2, 3, 5 WARNER & SWASEY Preselector Tur- 
ret Lathes, Bar Feed, Chucking. 
4” x 18” CINCINNATI Cyl. Grinder, Late Type 
No. 3 CINCINNATI H.S. D.T. Horiz. Mill, NEW 
1945. Extra table travel, vert. heads. 
24” Cincinnati Bickford Super Service Drill Prass 
No. 2, 3, 5, 4A Warner & Swasey Preselector 
Turret Lathes, Bar Feed, Chucking. 
#4 Cincinnati Dual-Power Horiz. Mill 30 HP. 

ALK MACHINERY CO. 
19 Ward Street—BA 5-5887—Rochester, N. Y 











Are you reading your own copy 
of MACHINERY? If not, see 
our subscription offer opposite 
page 203. 
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TAKE A LOOK AT 
YOUR TOOL CRIB 


Does it help — or 
hinder production ? 


BETTER TOOL CRIBS 
gives you detailed descrip- 
tions of how such items as 
milling cutters, honing 
units, counterbores, fly cut- 
ters, measuring tools, gages, 
machine parts and other 





152 Pages shop equipment and mate- 
" $4.00. rials should be stored. Sev- 


eral complete control sys- 
tems based on the use of 
brass tool checks and tripli- 
cate tool charge slips are clearly described. A 
whole chapter is devoted to the step-by-step 
layout of a complete tool crib, and shows how 
the maximum benefits can be derived from 
the proper location of the various pieces of 


storage equipment and materials stored 
therein. 


The Industrial Press 
93 Worth St. New York 13, N.Y 





i aS | 
STEEL BLUE | 
Stops Leases =~ 

making Dies and 2) 


Templates 


the scrii 
show up in s 
prevents metal g 
creases efficiency ‘and 
accuracy. 


THE DYKEM COMPANY 
23038 North 11th St. © St. Louis 6, Mo. 


DYKEM HI-SPOT BLUE Ne. 107 is } 4 to loca 
when scraping bearing sur: > it eet fo Me 
it remains in condition on noon indefini 
scraper’s ane. Intensely ag 
spreads thin, transfers clearly. No grit; noninj 
to tal. Uniform. Available in’ odeoas le 
hree sizes. Order from your su 
Write for free sample tube on company letter! 
THE DYKEM CO., NORTH 11TH ST., $7. LOUIS 4, mo. 
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US. Patent dl 715,281 


ts inci. 
stabilized. Se 

ended, double wear. 
Toolmaking, 


a in most 
ncipal cities. 


4). Col 
ed wee = ae 
Precision \app oo 


nom. plus 





pection, Borin 
\DEAL FOR: wii ott veil delivery. S! 


25-gauge sets, 30.75 to 44.75 














MONEY-BACK GUARANTEE! 
Write for FREE sa 


DELTRONIC 
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Typical cams produced by Rowbottom. 
for every type of application 


Every type cam . . . box, barrel, side or indexing 
. heat-treated cams with bore and shapes pre- 

cisely ground to your specifications . . . can be 

furnished by ROWBOTTOM acting as your “Cam 

Department.” 

Also Rotary Profilers and rotary profiling. 

Come to ROWBOTTOM for your cams or for the 

machines to make them. Satisfactory service as- 

sured . . . at savings. 

Send us your drawings and specifications for cost estimates. 
The ROWBOTTOM MACHINE CO. 
WATERBURY, CONN. 
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'@ Setting of rotary table 



















@ Capacity of co-ordinate 
table 6” x 6” 


@ Setting from master glass 
scales in .00005’ 
in 10 seconds 

@ Spindle head tilts for 


oblique holes up to 15° 
from vertical 


Request new 8-page catalog 82-4T 


OPTO-METRIC TOOLS, INC. 


|_137M_VARICK STREET, NEW YORK 13, N.Y. 
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Here’s 
an idea 
you can use 
to cut 
precision 
drilling 
costs.... 
























THE JOB: Drill one end of camshaft and ream the , 
other while drilling four cross holes and one angular 
oil hole. 

THE MACHINE: A Leland-Gifford special with five 
No. 2 self-contained units and standard hydraulically 





One machine, one handling, one quick, simple 
operation does all the precision drilling on this 
camshaft. Note that this is not ordinary gang 
drilling — the job involves axial, angular and 
cross holes as well as reaming. 


Leland-Gifford has time-saving, cost-cutting 
ideas for you, too — ways you can combine 
multiple operations into a simple, efficient unit 
operation. 


clamped fixture interlocked with driiling units to start 
feed after clamping and to unclamp when operation 
is finished. SC units are interlocked to prevent inter- 
ference between cross and axial drills. One operator 
completes 60 camshafts per hour at 100% efficiency. 


For Automatic Drilling at its best be sure to see Leland-Gifford 





SPECIAL 
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LELAND-GIFFORD 


DRILLING MACHINES 


CALL THE OFFICE NEAR YOU 


WORCESTER 1, MASSACHUSETTS 


Chicago 5 New York Office 














2515 W. Peterson Ave. 75 S. Orange Ave. 
Detroit South Orange, N.J. 
10429 W.McNicholsRd. Los Angeles Office 
Cleveland 22 2620 Leonis Blvd. 
P. O. Box 853 Vernon 58, Cal. 








Indianapolis 6, P. O. Box 1051 
Rochester 12, P. O. Box 24, Charlotte Station 
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Cincinnati Bickford Div., 
Giddings & Lewis Mch. 


Giddings & Lewis Mch. Tool 
Co., Cincinnati Bickford 
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Birdsboro Steel Foundry & 
bg irre 259 F Landis Machine Co. .......... 2-3 
Blanchard Machine Co. ...... 213 , Landis Tool Co. ............. 8-9 
re 59 og rarer sia i ay 203 — Leland-Gifford Co. .......... 274 
a ee 235 RETe- ene LO. SBC. Lincoln Electric Co. ......... 207 
Boston Gear Works ......... 239 ——— eanaieed — 56 tio a ema - pee Gete 64 
Bridgeport Machines, Inc. .... 165 Pe ta ee : sucas Machine Div., New 
Brook Motor Corp. .......... 242 ea ag Reig ta _ ‘ ‘ } : : bo Britain Machine oo veneiie 
Buffalo Forge Co. ......... 22-23 : 
Buhr Machine Tool Co. Insert 67-70 
NEE iv icieadseensccs 253 G 
Bunting Brass and Bronze Co. 228 Gardner Machine Co. ........ 21 M 
C Gear-O-Mation Div., Michigan MSGI CO. cine. ene ers 197 
Ch nee Madison-Kipp Corp. ......... 248 
Cadillac Gage Co. ........... 66 Geometric-Horton Divs., United Malleable Castings Council 
Chicago Pneumatic Tool Co. 62-63 Greenfield Corp. . Insert 211-212 Insert 50, 51 


Mattison Machine Works Insert 44 
Michigan Tool Co., Gear-O 


|. alain 204-205 WR Ko suse ceeeresenes 204-205 Matin Die. ...........05. 24 
; Cincinnati Milling Machine Co., Gisholt Machine Co. .. Insert 33-36 Micromatic Hone Corp. .. 244-245 
Meta-Dynamics Div. ...... 195 GICRBOT: "WORKS. 660 5 crease ss. 209 Micro-Path, Inc. ............ 198 
Cincinnati Milling Machine Co., Goss & DeLeeuw Mch. Co. .... 222 Minster Machine Co. ........ 31 
Milling Machine Div. ...... CT Guay, G. A, Ce. ....-04..-. 18-19 Mitts & Merrill ............. 258 
Cincinnati Shaper Co. ....... 32 Greaves Machine Tool Co. .... 218 | Mohawk Tools, Inc. .......... 270 
Cities Service Oil Co. ........ 219 Greenfield Tap & Die Div., Monarch Machine Tool Co. ... 177 
Classified Advts. ............ 272 United Greenfield Corp. Moore Special Tool Co., Inc. 60 
Clausing Div., Atlas Press Co. 257 Insert 211-212 Mueller Brass Co r 190-191 
Clearing Div., U. S. Indus. Greenlee Bros. & Co. .... Insert 45 CN -_ "970 
EE SPAR Back Cover Speer a an 
Cleveland Crane & Engrg. Co.. 58 H 
Cogsdill Twist Drill Co. 
Inside Back Cover Hannifin Co., Div., Parker- N 
Columbus Die-Tool & Mch. Co. 254 Hannifin, Corp. ..... 169A-169B National Acme Co. ........ 54-55 
Consolidated Machine Tool Hardinge Brothers, ae 86, 170 National Broach & Machine 
Div., Farrel-Birmingham Heald Machine Co., The AR AI ee RE ACL 169 
ie Ry Wh sns che deweteves 56 Inside Front Cover New Britain Machine Co., The 
Cross Company ........... 16-17 Horsburgh & Scott Co. ...... 232 Lucas Machine Div. 
Cuno Engineering Corp. ..... 61 Hydraulic Press Mfg. Co. .... 71 Insert 173-174 





GEAR 


—ALL MAKES... 


Special and standard 
PRECISION GEARS UP TO 200 DIAMETRAL PITCH 





‘CAMS 


All Gears certified for Accuracy 

Quality and Fine Workmanship 
NEW JERSEY GEAR & MFG. CO. 
1470 Chestuut Ave. Hillside, N. J. 


For more data circle Item 714 on Inquiry Card 


@ @ MACHINERY, August, 1959 


Dr. Chas. Eisler ME, Founder 
Chas. Eisler, Jr., Pres. 


MADE TO 
YOUR SPECS! 





Mfrs’ agents wanted 
EISLER ENGINEERING CO., INC. 











For more data circle Item 715 on Inquiry Card 
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wet tase 





New Britain Machine Co., The 
New Britain-Gridley Ma- 


chine Div. .. 78, Insert 79-80, 81 
New Jersey Gear & Mfg. Co. .. 275 
Niagara Mch. & Tl. Wks. .... 77 
Norton Company ....... Insert 37 

oO 
Oliver Instrument Co. ....... 57 
| Pes 181 
Opto-Metric Tools, Inc. ...... 273 
r 
Pangborn Corporation ....... 276 
rr 250 


Parker Fittings & Hose Div., 
Parker-Hannifin Corp. 
169A-169B 
Parker-Hannifin Corp. 169A-169B 
Parker Hydraulics Div., 
Parker-Hannifin Corp. 
169A-169B 
Parker Seal Co., Div., Parker- 
Hannifin Corp. ..... 169A-169B 


R 


Rockford Machine Tool Co. 
Insert 40 
Rowbottom Machine Co. ..... 273 


Alphabetical Index of Advertisers 


Ruthman Machinery Co. ..... 236 
Ryerson, Joseph T. & Son, Inc. 88 


Ss 

Safety Socket Screw Co. ...... 220 
Scherr, George, Co., Inc. ..... 271 
Schrader’s A, Son, Div. Scovill 

eee, COg THE. cise icewss 215 
fy 229 
Sheldon Machine Co., Inc. .... 234 
( ) 52 
Shenango Furnace Co. ....... 224 
SKF Industries, Inc. ........ 74 
Skinner Electric Valve Div. 

Skinner Chuck Co. ........ 84 
WMG COUN. 6s isi0 cao site 000 es 183 
Stahl Gear & Machine Co. .... 270 


Standard Oil Co. (Indiana) .. 8&3 
Stromberg-Carlson Div., 
General Dynamics Corp. ... 243 
Sundstrand Machine Tool Co. 
Insert 46-47 


T 
OR TR Sioa ian sarecsiensis 189 
Textile Machine Works ...... 267 
Threadwell Tap & Die Co. .... 233 


Thriftmaster Products Corp. . 269 
Timken Roller Bearing Co. 


steel & Tube Div. ......:2. 231 
Tomkins-Johnson Co. ........ 217 
Trabon Engineering Corp. ... 49 


Ty-Sa-Man Machine Co., Inc. . 214 


U 
U.S. Tool Company, Inc. .... 10-11 
Universal Engineering Co. ... 76 
V 
Van Norman Machine Co. .. 12-13 
Vascoloy-Ramet Corp. ....... 167 
Verson Allsteel Press Co. .... 271 
WHMIS. BME, oo i ies cee ess 255 
W 
Waldes Kohinoor, Inc. ....... 187 
Walker, O. S. Co., Inc. ....... 225 
Wallace Supplies Mfg. Co. 269, 270 
Warner & Swasey Co. ...... 14-15 
Y 
MI les a oases b bietwlons 238 





CLEANS IT FAST 


with ROTOBLAST 


MACHINES AND ABRASIVE 
BARRELS * CONTINUOUS-FLO® BARRELS + TABLES 


TURN-STYLE TABLES «+ 


CABINETS + SPECI 
fe ey a yi ty " ae & 


ROOMS 
MACHINES + ABRASIVE 


¢ TABLE ROOMS 


Today leading foundries use Rotoblast units for efficient, cost- 
cutting blast cleaning in a minimum of time. To see how these 
units are incorporated in Pangborn Machines for Rotoblasting 
castings, forgings, hot rolled steel, super alloys, etc., write 
PANGBORN CORP., 1200 Pangborn Blvd,, Hagerstown, Md. 
Manufacturers of Blast Cleaning and Dust Control Equipment — 


Rotoblast Steel Shot and Grit. 


276 For more data, circle this page number on inquiry card 
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and FASTER SPIRAL 


of 
COGSDILL 


MERCURY SERIES 


TWIST DRILLS 

give you 

the 

HIGH PRODUCTION 
you 

NEED and EXPECT 
in 

-TOUGH MATERIALS 


ts 








PETIT LI INS EALERTS MEE TO EET I . 


Available in Jobbers Length 
Taper Length 

Straight Shank 

Taper Shank 


COGSDILL 








See your Cogsdill Distributor 





COGSDILL TWIST DRILL CO., INC., Greenfield, Massachusetts 








Stocking Warehouses: Detroit, Los Angeles, Greenfield 


Cogsdill — the name to remember for quality . . . to watch for progress 








Wiha 





- 
7 


mel be 
3 : 


with HYDRAULIC PRESSES: 
like these... 


a Fae 


HEATING & AIR CONDITIONING PARTS—FORMED 


Sheet metal parts are drawn on this 750 ton press designed to 
handle off-center loads with blank and draw dies using individ- 
ually controlled cushions. 


BOWLING SALLS—MOLDING 


These two steam heated, 200 ton column-type hydrau- 
lic presses are designed for multiple cavity molding 
and operated from a single power source. 


DIE CASTING—TRIMMING 


High speed trimming is done on this 10 ton hydraulic gap press. 


SOLID FUEL—LAMINATED 


Three layer briquettes are made on this six station, 
250 ton press operating at high speeds. 


so... YOU name iIt...senp your PROBLEM TO CLEARING 


We will build a Hydraulic Press that will solve your problem quickly, efficiently, economically. 


Clearing, division of U. S. Industries, Inc., also manufactures 
the Clearing-Axelson line of engine lathes, power presses of all! types, dies and 
special tooling, and special equipment for the aircraft and missiles industry. 


> 
ECleari 
Caring DIVISION OF U.S. INDUSTRIES, INC. .~ 6499 W. 65th Street » Chicago 38, Illinois 


Plants in: Chicago, Ill. ¢ Hamilton, Ohio « Los Angeles, Calif. 








ro, 
.- 


‘ Kiam POV, 





